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ABSTRACT

This publlcatlon is designed to providé.interested
teachers with teaching acdtivities for all grade levels.and subject
areas that can be used *o help students leara atout water resources.

— Por each activity, the purpose, level, subject, and concept are
given. Activities are organized by grade level. Most of these water

~ -related learning activities are science (77) or social studies (46)

' activities with several mathematics, art, language arts, and music

activities included. In general, the activities involve the students

in investigations to ‘answer given questions designed to stlnulate :

student thought on water use and management. A section is also

gncluded that contains lists of films, filastrips, addresses 6f film
istributors, and water testing equipment and manufacturer's

addresses. (MR) ) . . :
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ENVIRONMENTAL EDUCATION INFORMATION REPORTS

Environmental Education Information Reports are issued to analyze and
summarize information related .to the teathing and learning,of. environmgntal
. education. It is, hoped that th se reviews will provide 1nformat10n for '
’ personnel involved in development, ideas for teachers, and’ indlcatlons.of

trends in environmental education. ? A\
.z ' ' '

k ' Ypur comments and suggestions' for this series are invited.
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. It is difficul't to exaggerate the importance of water. éif&ll plant and animal
life is dependent on this natucal resource which, until recent times, has: v,

“been plentiful, .pure, and ¥elatively inexpensive in most areas .0f the United
States. The tremendous growth of population, agriculture, industrial produc-
, tion, and commewce in tne U.S.A. during our 200-year history has been llnked ,
closnly to ample waLer supplies and waterways. Y 3 "

"+ But evidence 1ndicates that-water is not as plentiful or pure as it use@ to
be. Water rationing in th& San Francisco area, truck farmers in Southern o
California complaining about reductions in their irrigatlon allotments, and
city dwellers in many parts of the United States being asked or otrdered to

. curtail lawn sprinkling, provide evidence of growing shortages unimagined a”

. few short years &4go. Similarly, thé massive fish kills, warnings regardirg
eating fish contamindted by mercury compounds, anﬁ research data indicating
the presence of carcinogenic substances in some city water supplies provides
evidence of serious decline-in the quality of water supplies. : .

. &

... Problems ass6ciated with water are world-wide. Droughts in India or}Africe .

evolve into international pragrams to relieve the sufferingg of ‘the millions
. affected by such events., Cholera, a disease feared for centuries, contlnues
) to appear whenever/water supplies become contamjhated. ’

\ . - -

Most American school childlen know little about the importanceaof watér~in %
producing our food, clothing, shelter, other necessities, and the luxuries of °
life. Many city children know little more about water than it comes from a
tap. They. are,for the most part, unaware of the source cf the1r watet
supply or-of the myriad problems associated with providing their families and’e
cities with pure and adequate amounts of this life-sustaining substance. City L
children are, typiéﬁlly, qyite ignorant aboat the amount of water néeded to
. " - produce the food so readilyravallable in supermarkets. Rural as well as city P
- children are unaware of the vast amounts. of water used in industries such as
steel, ‘chemicals, paper manufacturlng, and 'electrical power[éeneration.
P g .
AT Population growth coupleo with industrial growth has resudlted in increasing T
pressure on the world's fresh water supplies. _It is surprising to learn that
. more than 99% of the world's water is unusable™Tbr many purposes because it is
: in the salty oceans or locked up* in ice sheets pr glaciers. Less- thaq one-
tenth of ‘one percent of the world's water is found in stream channels and . 0
N fresh-water lakes. Thig life-sustaining fraction is being. subjected-to increas-
ing atre5s; this fraction is the center of* mountlng coneern from many groups.
. ¢, Conflicting gemands for limited water supplies will undoubtedly escalate in =~ |
<L ccming years. Water taken from the Cqumbia River to irrigate orchards cannot
be used to power turbines it would have to rum through. Water taken from the
Colorado River to irrigate orange groves in Scuthern California cannot be used
. in the*homes of Los Angeles. Water used in Colorada to operate a proposed )
- coal-slurry pipeline would not be available for agriculture.' Building dams .
to increase city water supplies or to control floods meets with' violent oppo-
sition fromgfarmers whose land s inundated by “such aevélopment. Requiring
industties such as steel manufacturing to meet higher’ watgr quality standards
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*may raise prices to the point where they are not _competitive in the ‘world ,
market. Confiicts such as theseé may result in more rather than less govern—
mental intervention. , And cynflicts sbout water supplies and water quality
standards are already evident between various levels of state government, a2

- btetween siates, and between countrnes. .

. It is to these concerns that this activity booklet is addressed. We believe
* that knowledge,about water--its physical and chemical properties, conservation

-and pollution abatement, the interrelatedness of water to all aspects of the.
onvironmeqt, and the decision-making *processes ifivolved in Water-redated
efivironmental concerns are all important topics for study in our.Schools. |

) Furthermorq, we beligve the,topics to be interdisciplinary in nature and believe

they are most effectlveiy taught as such. .. . )

y This resourte hooklet contains in excess of 100 activities. Activities haVek
-been categorized acc8rding to’ grade. level, but sllght modification of ,an act

vity would often make it suitable fer another age group. The activities are

also deemed suitable for use by.teachers in several subject matter areas.

[ - *

Many of the activities'have been developed from materials found in the llbrary
of_ the ERIC Center for Science, Mathematics, and Environmental Education;
materials produced by jindividuals, groups of teachers or others,wio, believe

. +. that students should be examining more carefully the importance of watér in
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R WATER-RELATED CONCEPTS* . : - .

1. Water has unique phy51cal and chamical propertles.
. t“’ )
2. Water is éssential to all human, animal, and plant life.

-

- K

3. Water quality and availability d1rectly affect the physical environment,

! health and all human institutions and activities. : )
- o 3 ’
¢ ¥ d
‘. 4. _Water 1is not unlimited; therefore, wise water managehent is' essential to .
] -our continued social progress. N -

-

1
1
|
|
|
i
5. Water is connected to éver§thing else in nature. Therefore, it cannot

.be understood or managed as a separate entity, unrelated to the rest of v |
the phy51cal or:human environment. . . . ) 1
e : o

6. Water has recreatlonal aesthetic, culturzl, and insprrational values
which gontribute to the quallty of human life. ! |
|
|
|

7. //%here are limits to what water management can do to contrxol the L
. availability and* quality of water. - - .

: 8.. In Wwater management, as well as in other environmental concerns, .
. " choices must often be-made. People should have the necessary knowledge -

i to-understand the issues and make wise decisions -on thém. ,
‘g ) 9.5 The ultimate goal of water managemept should be to promote the highest
and best quality of life for eveyo
* 10." There is much individuals, families, and larger .cocial groups can do- .o -
. 'conserve water and to improve water quality. It is to everyone s
» . afivantage to develop and practice these skills.

<

. *Adapted from a-framework developed by the Wesé%rn RLgional Environmental
’ Education Coung%l, July 1976. ;
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BREAKDOWN OF ACTIVITIES BY CATEGORY

(Some activities fall into more than one subjeet area category)

? Number of
Category ) Activities
.0 '?? s, . . r-]
Grade Level: Elemeptary . }’ 28
i .
Elementary-jmnior high school - 14
! Eleméntar§;junior—senior high school i -
~, T : M ' 't
Jun .or high school . 12 .
o 4 . )
Junior-senior high school ’ 28
- Senior high schoolk ' To10
¢ . ) . : T .
Subject Area: | Science . L. T 77
Mathematics  ~ . ) ’ 15
L Social Studies ' o 46
. . )
Art ) : . 11
Languagé Arts , g 7
Music . - ‘- "1
~ N v )
» M e . - 0." .
&' ’
N
PR v ,
) s
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PURPOSE: Te demonstrate the waher-cycle and the'concepgs‘of evaporation ’

and condensation.
LEVEL: Elementary schggl ) ' LY
. SUBJECT: Science ¢ _ .
CONCEPT: Water has unique physical and chemical properties. C <l

~

$ACTIVITY: Boil some water in a beaker or teakettle. Ask the students to.
explain where the water went. Why can't we see it now?, Can !
weé ever see water in the air? (Yes, clouds) Introduce the | ,
concept of a water cycle--i.e., that water does not escape the .
i ) earth's atmosphere but is simply converted bdck and forth from X

.1iquid and gaseous states. . *

Can water get into the atmosphere without being heated to

boiling? Some may know the concept of evaporation. .Place

some water in a pie pan and allow it to stand overnight. See
) if students can explain vhat happens.

L LN

Place ice.and water in a
glass. After a few minutes
water will appear on the
glass. Where does the water.
come from? .Place warm water
"in another glass. Why doesn't
water form on the glass? If
your studencs cannot provide

- Where does the  the answers, explain that it From where
water go? is due to condensation. The does the
i * topic of dew on grass may water come?
. ) come up. - ' °
- * s ¢ . *
. . s
s . . ,
) +
, » - ‘ .
) . !
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4 PURPOSE:
LEVEL:
SUBS=CT:
CONMCEPT :

s ACTIVITY: -

ERIC -

Aruitoxt provided by Eic:

" Have the children make daily observations of the wisible ‘pfant
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To observe the tendency of plant roots to seek water.
. A .
Elementary school i . - -;%,
» . . . .
Science . . >, ,
Water is essential to all human, animal, and plant life, s

Flant a well-rooted Jjlower or vegetable plant, at the very edge .
of a smaii aquarium so that one side of the Toot,structure can_
be clearly seen. Do not water the plant.on all sides,”but
‘rather place a good sized sponge 4—6 inches from the stem of
the plant and water regularly onlv ‘the sponge.

»

roots. How many days passed before the rdots moved toward the

wet soil under the sponge? Did .the roots move up, laterally, *
dOWn, or all three ways’ what happened to the roots on the dry
side of the plant? :

.
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" LEVEL: Elementary:school

\S

. . Lk )
PURPOSE : . To show that the boiling point of water ~zu be changed by
. . adding substances to it. .

.-
A} . ~
’ \

SUBJECT: - Science . , , )

CONCEPT :+ Water has unique physical and chemical properties

The addition of man§ substances such as sugar or salt raises the boiling
point of water. This is made apparent by the sudden decrease in bubbles of

. water after the substance has been added to boiling water. Wher the solution

has-;psorbed more heat, thea boiling will rcsume. ) .

-

. . A /

Bure water boils at 100°C. (212°F.) at sea levell. When anscther . ace
is added. to water, the combinmtion is'no longey just water, bu® -a solution,
Salt water, for example, has a higher boiling point than does fresh water.

ACTIVITY: Place two small beakers of water on a hot plate. When the
~water boils, add several teasponns of §§lt to one beagker. What

. happens? Add several teaspoons of- sugarn to the other beaker.
Does the boiling stop? Why? :

.
.

What effect does salt and sugar have cn the boiling temperature
of water? Test this hypothesis with a thermometer. ’
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PAruntext providea by enic [l

* - 1Y

PURPOSEE\x * To show that water expands when {t freezes.

a
0 i

* X
. ¢ ¥
LEVEL: Elementary schaool
: )
& SUBJECT : Science : y A
" CONCEPT: Water has unique physical and chemical properties. L. .

Wher water freezes, the molecules arrenge themselves in such a way that the
cry .als formed are about 1/9 larger in volume than the volume of water from
which they originated. Water confined in a flexible container may bulge-
the walls of the container when it freezes. If water is in a rlgld con— *

tainer, the expansion which occurs upon freezlng often breaks the containerx‘

' -~ SRPISRL ’ - 1e
ACTIVITY; © Fill a jar, with water wand screw the 1id Qn!tlghtly Place ;
the Jar in a plastic bag and set it in the freezer Loverrdight.
e ’Remove the bag contalnlng the jar. What happened to the jar?
: mly')
> : : . . .

"You may want to repeat the experiment with a milk carton filled '
with water. When water freezes in the milk caxton, why doesn't
it break?
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PURPOSE: To int%oduce the concept of water pollhéiod.. - s‘
LEVEL: Elementary school' . - "’ ’ g ' §
SUBJECT : Scienci‘ . N . . C
CONCEPT: Water quallt] apd availability dlrectly affect the physical ‘

environment, health, and all human institutions and activities.

. Education, Grade 1. Edmonds -School District 15, Lynnwood -
Washington, 1973. ERIC: ED 099 216 .

ACTIVITY: Introduce the concept of polluticn by holding up a glass of
- ! clean water and a glass of water which 'has had a few dtops of
<. = " oil and sweepings from the floor added Ask the children to
. describe the clean and polluted glasses of water. Engage the
. children in making a list of substances which can pollute
water., Are all pollutants (materlals which cause pollution)
visible? : L

|
\
REFERENCE: A Multidisciplinary Proctess Curngphlum in an1ronmental

It A5 obvious that many types of water pollution make water’
Y unattractive. What are some of the other effects of water ’
. pollution? Certain types of pollutants (plant life and decay-
» ) ing material) may,use up most of °the supply. of oxygeh in the
. water, What¥effect may this have on de31rahle species “of
plants ,and anlmals (fish)?

ok

~ N Ask the chleren to brlng in photographs from magazines"ahd .
newspapers ‘which show polluted and clean bodies of water. . v
These could be combined into a bulletih board or display of

- I some sort. P

, . » +
N , | .
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PURPOSE: To demonstrate the erosive effect og moving water. ¢

LEVEL: Elementary school _ - )
. "
SUBJECT: . Science .
. 2 . . A U
"CONGEPT: Water is connected to everything elsp in nature. Thefefore,

1t cannot be understood o managed as a separate entity, unre-
+lated to the rest of the physical or humah envir®nment.

REFEREﬁbE: Rockcastle, Verne N, Water Wonders. Cdrnell(Science Leaflet,
V6l,_ nl, 196'70. * . " .
ACTIVITY: Break off, with a hammer, several small pieces from an old soft

brick and put them;&n a gallon clear plastic container with a
- screw top. Fill‘the ‘container half full of tap vater and screw
tha top on sgecurely. '

-~ e
-

Pass theé®container around the classroom, letting each chiild
shake it tén times before pa551ng it on tp the next pupil.
After each 100 shakes ask the class to exdmine.the contents_ and
record the changes that have ,occurred. Consifder questions Luch

+

as the following: What happens ‘to the color of the water? What,

. if anything, happens to the shape of the pieces of brick? If
you shook the container long enough, ‘what would be the result?
When hard pebbles are rolled -over each other on a beach or in
@ stream bottom, what happens to them’ o ~¥
The children’ may enjoy making a room collection of rocks that"
) have been shaped and smoothed by action of moving water. .

> ’ . i
.

-

-
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"+ PURPOSE: . To illustrate how ground cover prevents splash erosion ‘caused
) . by raia. * ' )
] .
. N .
LEVEL: Element:ry school _ . , -
SUBJECT: Science oo ‘ a
»

CONCEPT: Water has .unique physical and chemical properties. ,
REFERENCE: Teaching Soil and Water Comservation: A Classroom énd Field

Guide. U.S. Department of Agriculture,. Soil Conservation
' Service. PA-341, " .
Eélliqg water displaces soil when|it hits the ground. "This can be shown '’
dramatically by placing some smal} coins or small flat stones on bare soil
“ and then, with use of a sprinkling can, sprinkle water from a height of four
or five feet on the coifs and soil. Sofipwill be splashed or washed away, .
except for that directly beneath the coins or small stones. Anything that
breaks the force of falling.water will reduce its erosive efféct on soil,
v . .
ACTIVITY: . Punch holes in “wo fruit’ jar lids and place them,upside down
over two pint jars. Fill each 1id level full with the same
. kind of soil. Cover one 1id with a layer of grass clippings . S
z . while ledving the other one bare. .Sprinkle each 1lid with the . “
' same amount of water from the same height and for the same time. *
Note what happens to the soil in each 1lid.. Note, also, the
© color and amount of water th;t soaks through -into each jar.
,Would it be a good idea .to place grass clippings on a garden?

14 < v




PURPOSE:

LEVEL:
»
SUBJECT:

CONCEPT:
&
3

REFERENCE:

ACTIVITY

-
A\

To show that erosion can be reduced by' careful soil greparation ﬁ

and management. . . . L
° ) Y

Elementary school Ny . . ¢

Science . - ) -

-
.
-

, .- ' )
Water is ednnected to everything eﬁse,in.nature. ‘&herefore, "
it cannot be understood or managed as a separate entity, .
unrelated to.the rest of the phvsical or human envnment. o0
Scienage: Grades K-6. State Departnent of Public Instruction,
Raleigh, North Carolina, Publication No. 410, 1968, ERIC:

ED 022 078 A '

»

. » % . PO
. R

Build ‘two models as shown. Elevate the boards in the pan at
an angle of about 30°.,- With a pendil scratch vertical grooves
‘on the dirt packed on' one board. Make horizontal grooves on s

the dirt packed on "the other board, pEy .
/ ¥ t'" r"li \

Hold a-can with holes in the bottom over one of the soil )
samples and pcur a half liter of water' into “the can, allowing
it to "rain" on the«eample.. Repeat for the other soil sample.
Compare the soil run-off from the two models by filtering the
water in the pan. , What- coqciu?Lons can be drawn regarding ero- -
sion? What important Imﬁfiéations exist for farmers and )
landscapeyxs? _ e . -
Sprinkle straw _r grass clippings on both models. Repeat the . .
"rain" activity, .Filter the run-off. How dges the amount of

soii removed compare with that amount eroded with no ground

cover? .

£3

2

L A
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PURPOSE:

LEVEL:
SUBJEC™:

CONCEPT-

L

CACTIVITY Y

L]

To.rglate weather conditions with thégoccurrencé of rainfall. - °
’ 7 ' . TS

Elementary school | ’ Y

- . ) - ’

Stience ) . . g

-

-

Water has wnique physical and ¢ :mical properties.

Obtain from the high school chemistry teacher the wmaterials

to make the following moisture indicator. One~half ounce cobalt |
chloride, A/2 ounce sodium chloride and 1 dunce water. Mix the
materials together and dip small pieces of white cloth in the
solution. WHen it is dry, a blue color will indicate little
moisture, lavender will indicate a changlgg condition, and pink
wi%l indicate much moisture.

N a

Set up a weather station outdoors in a wooden box. In 1t, place
a thermcmeter, barometer, and the moistdire indicator. Record
the readings of the instruments (as well .as the color of the ’
indicator) daily. Also, record actual weather conditions such
us cloudiness and rainfall. Row does the barometric pressure
seem to be related to rainfull? Is the temp2rature related'to
rain on lack of it? ) ' '
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PURPOSE: - To create a small (fishless) aquarium #n which students mgy
observe types of pond life,

LEVEL: Elementary school ] .
SUBJECT: Science
CONCEPT: Water is essential to all‘human, animal, and plant life.

REFERENCE ¢ Teacher's Guide, Ecology, Grade 7. Yadkin Yalley Ecopomic
Development District, Inc., Walnut Cove, North Caroli B, 1972. -
.ERIC: , ED 081 610 ] ] -

Hours of intriguing investigafion can result from a simpl: pond water aqua-
rium. Children are fascinated'by the creatures found in pond water and can
easily become familiar with them. As children compare jars of pond water,
and later, the water from different ponds, they begin to understand that
living things arq’difﬁer%nt in different environments, ‘

Materials for a fishless aquarium can be éo?iected on a.class outfing.. In
preparation for the outing, ask each student to briag a one-quart milk car-
ton and a one-quart clear jar or plastic container. Take the milk cartons
on the outing. ‘ * .

ACTIVITY:  Collect materials this way: .

1. Carefully unfold the top of the milk carfon so that. there
is a square opening. Rinse cut all traces of milk.

2. Take the milk carton to the pond, lake, or ditchs Scrape
a little mud off the bottom and into the. milk carton. You
can use the milk carton to scrape” with. "Ef you scoop the
mud up with ‘some other container, be careful ‘not to wash
away any aquatic life contained in it., Add mlid to the

Q\containér until the mud is about 2 cm. déep.

L -
’

. 3., Fill the resi of the carton with clear water from that
source, . )

“

L]
4, Add a small handful of any water plant that is zvailable, -
Many animals live in the plants and will bé transferred
to the carton with the plants. ’ ' )

[4

5. Refold the top of the carton and E;ing it back to séhool.

6. Dump the sample from the carton into the quart jar. Rinse
the carton by pouring some water'back into the carton,
Shake the carton with water. Then pour the rinse water °
back into the jar. Don't worry about how cloudy the water

. 1s3 it will settle in a few days. If the jars are set in
windows, the plants will stay healthy.

After the mud has settled, the students can start studying' the

jars. Are there creatures swimming in the water? On the sides

of thg jars? On the surface of the wud? | o

4
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Microscopes and maénifiers can be brought out after.students
have exhausted the investigations which they can make by naked
eye. A cornér of ‘the room might be set aside with microscopes |
and a bulletin board €stablished for drawings of observed 1
aquatic 1lffe. ' . ( .
I . . s . .
\ Students may observe the creatures in the, jars for quite some
. time befure they‘raise such questions as the following. Be
by patiéhq! .

, .
,Lle Does my jar;have the same creatures as everyone else?

.

» : . s
2. Does my jar have as mdany creatures as someone .else?
3. Is the.population changing in. the jars? I3 the number
of one creature increasing or another decreasing?
, .

4, Why isn't the water the same color in all the jars?
* 5.  Why ESn't the mud the same color in akl the jars? .

The aquariums should last for Geveral weeks if a few precautions

are noted: (1) Don't add food to the water! (2) ‘Keep some

distilled water oﬁ hand to add as the pond water evaporates. ‘

(3) Keep the jars-in the coolest part of the.room. (4) If

there are greén,p}?nts in some of the jars, keep those jars in

’
Y

the sunlight, . - *




PURPOSE: ’

LEVEL :

SUBJECT:

CONCEPT:

REFERENCE::

ACTIVITY:

To becomc aware of the extent to whlch living things are" ’
composed of water.

Elementary school ° ¢
Science . .
Mathématics ! .. ’

Water is essential to all human, animal, and plant 1life.

Rockcastle, Verne N. Water Wonders. Cornell Science Leaflet,
v6l nl, 1967. . . . , : ,
Involve .children in weighing very carefully pieces of plant
material such as celery, quarter section of peeled apple,
orange, potato, and other Er~sh fruits or vegetables readily
.available. Record the weights. Place the materials in a
Wwarm, dry place for several days. After they have dried com-

pletely, weigh each sample again. What was the percentage of
Jwater in each substance?

-
.

»

After a heavy rainstorm it is often easy to find on pavements
or sidewalks earthworms or large "night crawlers" that have

drowned.| Ask a student to bring in several of these freshly
killed wbrms, remove the excess water from them, and weigh
carefulfly on: a balahce. Place them in a warm, dry place and
let them dry out. When they are,completely driéd out and
brittle, weigh them again. From the difference in weights,
.calculate how much of a fresh earthworm is water.

Do students think that they personally also contain a high
percentage of water? What evidence can they offer?

o

o

-

S




PURPOSE: -

¢

LEVFL:

SUBJECT:

CONCEPT:

)

REFERENCE:

ACTIVITY:

«Social Studies

To observe the effect of polluted water on small fish in an
aquarium. . Y

v Y

Elementary school .

Science .
: c% .

<
Water is connected to everything else: in nature. Therefore,,
it cannot be understood or managed as 'a separate entity,
unrelated to the rest of the physical or human environment,

" Water Rollution. A Unit Developed by the Env1ronmental Educa—

tion Project! Staff, Topeka, Kansas Publlc and Parochial
Schools. ERIC: ED 097 217 - .

) . . L
Secure two glass contairfers. Two aquaria with air pumps would

be Ydeal but two-large—mouth gallon jars will be adequate.

Fill eacn contalner about 2/3 full of tap water. Since tap
water 1is typicalﬂy chemically treated let the wontainers .
stand for 24 hours before introducing a goldfish and/or a

couple of small guppies into each corttainer. b 4
~

’
-

Into the "control" container put nothing except small amounts

. of fish food from day-to-day. .Into the second container have

children place trash’such as cigarette butts, pop cans, candy

wrappers, and vegetable ‘cans. Do mot ¢lean any of these items

before putting them in the water. . .
L -

— ~ .

Make daily observations of beth containers, being especially

- careful to observe the changes that take place in the '"trashy"

water, Keep a daily.record of observed changes in the water
and in the behavior of the fish. If (when) the fish in the
polluted container appeair to be getting sick, transfer them
to the clean water.
Discuss why polluted water is a bad habitat for fish. Wgat
evidence have the children seen of water pollution aroun
their community? Who appears to be the worst polluters? What
can be done t6 decrease water pollution? What can you do?

. J




. .

\ PU&POSE: To learn about agencies which examine water supplics, o
. " “\g 5

. LEVEL: Elementarygébhool o ' ‘ R
SUBJECT: Science . A . ) o ’ ' |

SociaI Studies

CONCEPT:  Water.quality and ava11ab11ity directly affect the physical i
. environment, health, and all human 1nstitutions and activities. l

A N . “
S REFERENCE:  Stapp, WilllenhB. and Dorothy A, Cox. Environmental Education
. Activities Mandal, Middle Llementary Activities. Dexter,
Michigan: $pomson—Shore, Inc., 19 4, . .

.

ACTIVITY: In your community, there should be -a division of the water
’ department or county officials whose duty it s to test water.
, Either you (or some of your students) can determine who-is in

- : charge of local water testing. See if this person could speak
- to your class or attempt to _arrange a field trip to‘his lcca— f
tion. T

-3 .
pr ¢
' = .

There are many questions which could be asked of this resource b
person. Among them:
1. How often is the water tested?
. , ) . A R
. _ 22" When did the testing program begin in this city-(county)?

v

3. How can somedne living outside of a municipality get their
water tested? - .

fu ot ’ ' 4, What is the water tested for? .

5. Have there ever been any' local outbreaks of\di sease due
< to impure, or contaminated water? .

. , - If so,’ask for dates. Research the event in the local
. library énd/or newspaper office archives.

v .

- 6. What steps are taken if a water source is found 'to be
contaminated? '

?
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PURPOSE: To appreciate the amount of water used daily hy Lhe families
. represented in the class. ' . .
. s

LLEVEL: ‘. “Elementary school Coow :
" SUBJECT: - Mathematics e v )
CONCEPT: Water is essential to all human, animal, and plant life.
ACTIVITY: Review ‘with the class the documentable fact that the average ° . ({

American family uses an average of abou# 60 gallons of water o

per person per day for cooking, drinking, bathing, washing -

clothes, washing dishes, washing the autom001le waterlng the -
lawn, and so forth.

Involve the class in pouring a gallon of water from one .
plastic jug to another 60 times to appreciate more fully how ;
much .60 gallons is. Calculate the total number of gallons

usellg daily by the number of children in the class. ) )
Measure the blacktop or parklng_area around the school b&ﬁlding |
in square feet.- Use a rain gauge to measure daily rainfall on |
the schoolyard for a period of a month or so. After every rain ° ) }
calculate the amount of water that has run off of the blacktop |
‘ ' surface. Since one gallon equals 231 cu. in., the calculation
to determine gallons is: area in sq. ft x 144 x amount of rain-
fall in inches or fractions thereof + 231. How dften is the
run-off equal to the daily needs of the class? What actually -
happens to the run-off water from the schoolyard? Does it )
ultimately become some city's water supply? . Whose?

~
.
..
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PURPOSE : To show the amount of water which a leaky faucet may lo%c.
. LEVEL: Elementary school . ‘ v <
° | SUBJECT:  Mathematics
CONCEPT: There is much individuals, f;miliesf and larger social éroups ‘;

.can do to conserve water and tp improve water quality. It is ~
to everyone's advantage to develop and practice these skills.

REFERENCE: A Multidisciplinary Progess Curriculum in Environmental ‘Educéa-—
tion, Grade 5. EdmondsbSchool District 15, Lynnwood, Washrngton.
ERIC: ED 099 216 ;

. o

"A leaky faucet does not seem like much of a problem until you begin qg'éense
how u ch water each person uses daily and how qufics.y the drops from a leaky

faucet add up. Here are some facts that give you an idea of the enormity
of the problem, .

Each person uses approximately 60.gallons of water every, day. This includes
water for drinking, washing, -and cooking. Add to this the water needed to
run a washing machine (30 gallons per load), or a dishwasher, or kow much
water is-used in flushing a toilet (5 to 10 gallons). In addition, consider
the amount of water used in industry to provide us with many prodiucts we ‘
use daily (40,000 gallons to make s.cel for one car). ,
ACTIVITY: (Create a leaky faucet 1f one does not exist., Place a measuring
cup under the leak and leave it there for. five minutes. Check
to see how much wdter accumulates. o >

P Project the amount of water which would leak from tne faucet
in an hour, a day, a month} 'a year, 0

a




PURPOSE:

LRVEL:
SUBJECT:

] . CONCEPT:

REFERENCE:

)
+

ACTIVITY:

*

,Elementary school _ ' ) ’

Water is essential to all human, -animal,” and plant life.

* Write the following questions on the board and have students

k]

'
€ ’

To show students some of the ways in which water is used
every day. ~

Social studies s

s ~

. . . - . &
A Multidisciplinary Procesz Curriculum in Environmental ¢
Education, Grade 3. Edmonds School District 15, Lynnwood,
Washington, 1973. ERIC: ED 099 218

-

copy them down. Tell them to answer questions 1-3 based on .
their uses of water in the next three days. ‘ . .

1. Make a list of all the ways you used water today, Also
do the same tomorrow ard the next day. .

2. Look"at your lists. Did you use water the same way

every day? . . »
3. What are some ways in which you have used water befdre,
but not in these three days. = :
¢ 7
4, How might your best friend's list be different from - *
yours?™ ) .

' v s
5. Does everyone use the same amount of water each day?

The responses to question 1 may bg written on the board to

show the variety of uses for water. Before continuing to .o
other exercises concerning the amoun: of water used for

various activities, the following series of questions may be

used to "setJthe stage" for these activities. )

- Do you know how much water it takés to run a washing
machine one time? (30 gallons)

. \‘ )
- Do you know how much water it takes to grow wheat fer
one loaf of bread? (300 gallons) '

- Do you kirdw how much water it takes to make steel for one
car? (4.,000 galloris)

P

= Do you know how much water is used to make one ton of
rusher for pires? (66Q,000 gallons) "

X
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PURPOSE:

LEVEL: =
SUBJECT:

CONCEPT:,

ACTIVITY :

-

"an outside water faucet.

s

20

I dﬁ'
To dramatize the contrast of water usage in the United States .
when compared with lesser developed countries.

e
-

Elementary. school ‘ ’
Social studies 4

Water quality and évailability directly affect the physical
environmeng, health, and all Human institutions and activities.
Show the class pictures from textbooks or other sources that
show.women and/or. children carrying water (often on their heads)
from.the village well to their homes.. , Indicate that it is not
unusual to carrj the water a.half-mile or more in such - ;
situations. :

Arrange with the school custodian to provide for class use of
a clean 50 or 60 gallon-drum or barrel. Indicate that 60
gallons of water per day per person is typical-usage in an
American home:: Have the drum placed at least 100 yards from
Provide appropriate sized containers
for the pupilévtq use to carry water rrom the faucet to the
drum. (One gallon: plastic jugs might serve nicely for smaller
children, two gall on buckets should be more appropriate for
larger childrens) '’

Involve the class Br'a small gub-set of the class in carrying
water from the well *(faucet) to their home (drum). How long.
does it take? How,long would it take one or two persons to do
it? How Jany times would the ~arrel need to be filled to
represent all the water used by the, families in the class? If
they or their parents had to carry into the home all water used
there, would they ;se less? Where would be the easiest places

to save water? The hardest places? N

N e

-
.

i
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PURPQSE: To consider the relative importance of ,various uses of water
at home,

LEVEL: - Elementary school

.- . )
SUBJECT: Social Studies
b, Science. .

~ d . ‘ * , 3

CONCEPT: . Thefe is much individuals, families, and larger’ social groups

’ can do to conserve water and to improve water quality, It is
_to everyone's advantage to develop and practice these skills.,

- ~ - !

REFERENCE: Managing Minnesota's Env1ronment--A Newsletter for Teachers.
- April 1977.

Ly

ACTIVITY: Present to the class the worksheet shown below that lists some
of the .common uses of water in and around the howme. Ask-stu=-
dents to indicate in front of each use their judgment regarding
the importance of the use according to the directions given.
Ask students, also, to write a short sentznce for each use.
suggesting how water could be conserved in that particular‘area
of use. Dévelop on the chalkboard a matrix that will show
areas of agreement and disagreement in total class resporse.
Discuss, tﬁese and also other class suggestions for conserving
water. ; :

&

* % %

Below you will find a list of ways we use water in ang around our homes. In
front of each use write the letters N, I, U, S, C, or' R to indieate how impor-
tant you regard each particular use of water accordidg to the following code:

1.' Write an "N" in front of each way that is very iMportant and necessary
for iiv1ng

i
| H

2. Write an "I" in front of each way that is impo¢tant but not necessary
for living,

3. "Write a "U" in front of each way that is unnecessary.

4, Vrite an "S" in front-of each way.that is important or necessary and in
which much could be done to save water. Atter each of these ways, tell
what.can be doné€ to save water,

'(/

5. Write a "C" in front of each way in whigh water is used in a manner that
+ part of it is consumed or "used up' by'direct evaporation or by transpir-
ation from plants and can't be reclaimed downstream or from groundwater
and used again. (Such uses are comsumptive uses.)

. 6. Write an "R" in front of each way ln which water is used in a manner that
part of it is reclaimed by flowing to streams or the g wdwater and used
again without evaporation or tratspiration. (Such uses are nonconsumptive
uses.)




How important - SN
I think this
' use is. Different uses of water How to save water ]
) Drinking
Food preparation R - ]
Regular washing cf face and
. hands . .

Brushing teeth

% ' Watering vegetable gardens

, Making beverages such as coffee
. and cold drinks

Flushing the toilet :

Bathing in tub or shower

Washing dishes

Watering lawns

Washing clothes

, Sink garbage disposal ~

Washing cars

Washing walks and driveways

Wading and swimmirg pqols!

Water massage

Water figats
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: PURPOSE: To learn about a city water treatment plantn

LEVEL: Elementary school.
SUBJECT: Social Studies = ' - B
: _ Science C7 ‘ ©o i .
. . Art . - . v
¥ ) 'b‘ L . . ' N
CONCERT: There are limits ‘to what water management can do to control
) the availability and Qquality of water.
* REFERENCE: . A Multidisciplinary Process Curriculum in Environmeotal \\
L Education, Grade 3. Edmo6nds School District 15, Lynnwood

Washlngton, 1973. ERIC: -ED 099 218

. .-
S

Y

~

Through the city water department arrange for Jour class to take a tour of
the*water treatment plant. Two or three days before your group is to tour
the plant, have the students research the general operation of a water
. treatment plant. Textbooks, encyclopedias, and magazine.or newspaper
articles may be resgurces for this. task. You may déCiue to have students.

<

.. work as research te4ms. *

~ N ~

ACTIVITY: Divide the.class.into three or four groups. Distribute copies- °
of the "Trip to Waterworks" guidesheet. You may iustruct the .
students to complete all stages of thé quéstionnaire, or you
may chpose.to discuss each section as 1t is completed.

v ‘. R
Students are’to_take cheir "Trip to Waterwcrks" guidesheets on
3 the field trip. As the topics which they have liste
\\ covered, places are provided to check each item. Each group

N . should be certain that its items are discussed on the tour. ° *

2
° ~ Y- . -~

el

TRIP TO WATERWORKS

I £

a

3 o
1. Based on what wetalready know about water treatment, our
group would like to find out more about:
Y M

N

A.

B. ] .

* C. ) '

2. The questions we will ash ‘to f£ind out these thinés are: ’

N

A,

B.

———— et

C.




[

In order to find' out more about oints in #1, we will .
look for:

. .
.A. ~ ’

B L Bo

-

.- C.o

Take this sheet with you on. the trip. As questioqé are answered,
check them off on the line provided.

]

s . © . . -
3 . . - .
As an additional activity, you may choose to have students draw
a plcture of the stages which water passes on its trip to their

houses or have a large mural on which all the students woik.

~

- . 2
~
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PURPOSE:
LEVEL:

SUBJEET :

CONCEPT:

REFERENCE: .
L5y

ACTIVITY:

To determine the source of each student's home water supply.
Elementary school

Social Studies
Mathematics

Water quality and hvailabllity directly affect the physical
environmedt, health, and all human institutions and activities.

Stapp, William B. and Dorothy A. Cox. Environmental Education
Activities Manual, Middle Elementary Activities. Dexter,
Michigan: ‘'Thomson-Shore, Inc., 1974. :

Have students discuss with their parentslthe source of the
family's water supply. If it is a well, ask about the depth,

On the board, record the number of students who obtain their .
water from a) city water, b) wells, c) cisterns, d) other

(specify). Have s’udents make bar graphs to show this infor=
mation.

Use a line graph to show the depth of wells. sRecord the depths
on the vertical axis and student s name on the' horizontal axis,

In urban areas, virtually.4ll of tke students may obtain their
home watier supply from the city. Find out about the source of
the city water. .

~

-,

N et e
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' PURPOSE:

~

. To provide students with an awareness of the amount of water L
. used in daily activities. A -
B I ‘ 4

LEVEL: Elementary school - .

" . SUBJECT: Social Studies ‘
) . Mathematics

, e Art

CONCEPT: There is much individuals, families, and larger social groups

can do to conserve water and tc improve water quality. It is
to everyone's advantabe to develop and practice these skills.

|
o | REFERENCE: A Multidisciplinary Process Currlculum In Environmental Educa-~
| *  tiom, Grade 3. Edmonds School Dlstrlct 15, Lynwood, Washington,
1973. ERIC: ED 099 218. .
An awareness of the amount and frequency.of water usage in daily living is
* the goal of this activity. The procedures listed below are intended to
provide experiences by which to ‘each that goal°
ACTIVITY: 1. ' Have students make a list of all the ways in which their
) , mothers use water in preparing a meal. In addition, have
Py spudents ‘ask their parents to help them list other ways
in which water is used at home. Discuss the variety of
uses of water in class.

]

.,

.

2. Have students bring empty gallon containers to school.
Collect 30 containers. “Show the students the collection
. of containers and tell them that 30 gallons of water is

. ) the average amount of water needed to wash one load of s
N . clothes. Have the students calculate the amount of _ ’
) water needed to wgsh 'four loads; four ldads per week for .
‘four weeks. . Ce s .

' ,
' 3. Have the students work together in making a-radio or
. . television commercial on saving water. Have them write
' ' " . scripts or draw plctures of’ the eventé they would want to

% < ' present, ® ) ’ ,
- - &
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PURPOSE: . To ‘show how frequently ﬁater.is.used in our daily lives.

1

LEVEL: Elementary school
> SUBJECT Social Studies '
Art
CONCEPT: ~° There is.much individuals,/families, and larger social groups

can do to conserve water gnd to improve water quality. It is
to everyone's advantage toydevelop and practice these skills.

REFERENCE: A Multidisc;plfhary Procesd Curriculum in‘Environmental Educa-
tion, Grade l. Edmonds School Dlstrlct 15, 'Lynwood, Wa5h1ngt0n,
1973.* ERIC: ED 099 216

H

Water is essentialto life and is helpful to man. From the smallest mountain
stream, through swamps, lakes, rivers, and oceans, every type of water' area

supports fascinating living creatures, each interdependent in the web of
life,

There is an 1ncreas1ng awareness of the need to understand and preserve all
of these water habitats and the living things associated with them. Water
can be found in all degrees of purity in the environment, ' Water can.become

.polluted naturally. Raindrops pick up solid particles (dust, soot, plant

pallen, etc.) and gases from the air are dissolved in them. After a_rain,
water picks up impurities from minerals in the ground. Many everyday living
activities can cause water to bzacome polluted by detergents, human and animal
wastes, in ustries, and fertilizers, among other substances. A fact to -,
remember is that water is limited in our. atmosphere and is constantly being
recycled. Deterioration of any water environment w1ll affect many types of
interdependent living things. . , f

‘ACTIVITY: Have the students keep a tally sheet of the number of times

water is used during one‘school day. The tally.may be continued
overnight or over a.weekend. R

N
Ask the sé:dents to :think of a substitute for water for some of
these uses. Are thére any substances which can replace water
for some uses?’

L) ‘A y
Introduce the concept of water pollution. Stress that pollution
can occur naturally or,may be man-made. Ask students to pro-
vide examples'of natural and man-made, pollution of water.
As an additional activity, you may have students draw pictures
of the different ways water is used in the summer and winter.

v

(
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PURPOSE:

LEVEL: .

SUBJECT:

CONCEPT:

REFERENCE ¢

ACTIVITY:

s

s N

To show some of the way<~in which water is used in our daily
lives.

-

Elementary school

Social Studies
Art o

-

" Water is essential to all human, animal, and plant life.
[

A Multidisciplinary Process Curriculum In Environmental Educa-

tion, Grade 4. Edmonds School District 15, Lynnwood, Washinhgton.

ERIC: ED 099 219

Ask the students to think of specific uses o§ water. List
their responses on the board. FEncourage the stuadents to pro~
vide only specific uses such as drinking, washing clothes, etc.

"After many uses have béen listed have the students. attempt to

group the uses of water into categories and to assign labels _
to their Yarger groups. For example, recreation might fnclude
swimming, boating, fishing, and ice skating.

On the boatd, list the larger categories and then attempt to
merge any which appear to overlap. Have the students decide
what the main categeries of water use are. gpn some category(s)
be said to be L jlore important than others? If water were to
become extremely scarce, what would be uses that would'bp
regarded as most essential for life?

Students ma' - be asked to,draw pictures depicting the use of
water in e: . of the main categories. Alternatively, students
may bring in pictures from magazines which show water use and

. use the pictures to construct a collage. .

. -

e

~a

@

~
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PURPOSE: To dramatize how water is reused. .
LEVEL: Elementéry)school . e
SUBJECT: Language Arts .
- > « ’ “ ) )
CONCEPT: Watér is connected to everything else in nature. Therefore,

it cannot be understood or managed as a separate entity,
unrelated to the rest of the physical or human environment.

REFERENCE : Managing Minnesota's Environment - A Newsletter for Teachers,
April, 1977, i

. *

ACTIVITY: Readyto the young children the following story ‘entitled
"Wandering Walter, the Water Drop" written by Kathy Bolin,
Research Assistant, Dapartment of Soil Science, University of
Minnesota. After listening to the story, the children might

be asked to write more paragraphs to continue the story. Stu- :

.. dents could also be asked to write similar stories about
Walter's life when he finds himself in the ocean,. on a farm,
or in the air.: .

-,

i - . -

)

WANDERING WALTER, THE WATER DROP

7

* Walter squirted out of the faucet, bounced off the left side of the tub, and °

formed a drop on Jimmy's nose. Jimmy is 4 years old and all wet, Walter is

- a drop of - water. Walter watched Jimmy build ice cream cones out of Mr.

Bub51§§. Just as Jimmy was about to wipe Walter off his nose, Jimmy said to
himself, "I wondeghzhere that little drop of water came from?" Walter, not -
wanting to be brushtd off as just any old drop of water, jumped at the chance
to talk to someone and said,. "Well, of you set me sit here a while, I'll tell
you." Jimmy, surprised to hear a drdp of water talk;-had always wondered
what it would be like to be something other than a person. 8o he folded his
arms behind his neck, leaned back against. the €ool tub, crossed his legs, and
listened as Walter began his story. . )

"I just came from a water treatmegt plant. [ cqp't begin to tell you-ho-

‘many times "ive been through those places. They .give us water drops a cleaning,

We run around in rivers, through fields, in and out of tubs, sinks, toilets,
showers, all kinds of machines; we get a little dirty and have to be cleaned up

' so we 'can be used again. “Not too long ago, I was up in the mountains. I

didn't look anything like I do now. I was white and lacy and twinkled when
the sun hit my Face. But then it got warm, and I slid off the rock I was
sitting on and fell int@-a tiny stream. That little stream ran into a larger
stream that met up with the river that runs through this town you live in.

A lot of my friends never got down here. Take Margie; she got Iicked up by a
deer. Timothy just disappeared. The.first town I visited was several miles -

‘upstream from here. That's where I wet Kristin. She wae a person 4 years

cld, too. ‘She'd just made a cold drink’ and was rinsing the pitcher. Kristin
turned on the water and there I was. Before I could say, "Hi," I found my-
self going right down the drain and through the sewer into the sewage treat-
mént plant. . . e

4 . '
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Thé next day.I was right back in the big river again. , By that time, I was
wondering where I'd end up next. There wasn't much time to think about it.

To my surprise, soon I found myself in a huge factory running through all
kinds bf pipes and tubes. It was so noisy, I could hardly wait to get out. ~
People were turning dials and knobs, and pushing buttons. But, wouldn't you
know, before long I was in another sewage treatment plant and from there right
bac. to dhesbig river. And now I'm here." .

Jimmy didn't want to say goodbye to Walter, hut.his fingers gpd feet were
beginning to look very wrinkled like the raisins h-s mother puts in oatmeal
cookies. Walter knew, too, he had more work to,do and would have to leave
soon, ,Jimmy carefully picked Walter off his nose with his index finger,
swishe& him into the tub with all the other water drops, pulled the plug and
watched as Walter whirled down the drain. ' S

"L wonder where Walter will find himself next time," Jimmy said, as he rubbed
himself dry with a towel. )




PURPOSE:
LEVEL:

SUBJECT:

ACTIVITY:

7

CONCEPT:

REFERENCE:

To provide a description of waste water treatment processes.
‘ -

Elementary school ¥ .

\ .
Language Arts - ) ' . -
There are llmits to.what water management can do to control the .
availabllity and quality of water. . ) -

Water Pollution. Environmental Education Curriculum: Topeka, y

Kansas Public Schools, 1973. ERIC ED 097 217 T o
P ,

The story of "The Dirty Bathwater" is printed below: You,may

want to make copies for your students or choose to read the
story to the class. . .8

3

THE DIRTY BATHWATER . - \
Hi¢ I'm your d1rty bathwater. WOuld you like to hear abaout
me?. I ve Just cleaned up the dirtiest boy in town.

I don't mind getting dirty when I help, but I sure don -t like ¥
to stay dirty. If I stay dirty it makes me smell bad and look )
funny. If I staﬂ'dirty the rivers:; lakes and oceans won't be ) .
so good for flSh or boats or for swimming at candy beaches.

If I stay dirty I might carry germs and make people sick and

that is something water doesn't want to do. LT

I'm glad to tell you my city has a place to clean dirty-water.
It's. called a waste water treatment plant. Would you like to -
hear about it? OK, I'll tell you, )

*When I finished cleaning up this dirty boy, I slid down the
drain.with all the dirt I was carrying. I ran through some
pipes in the ground called sewers. . As water runs fast, it can
carry more dirt;, so the sewers are built going downhill to
make it easier for me to runm. T . :

P

Sometimes the sewers get .too deep and I can't go downhill any- ‘
more. When that happeneu to me, I wént through a pump. The
pump spun me around and around like a carnival ride until I was
‘dizzy. Then, like an ekevator, it .pushed me up. high so I.coifld
run downhill again., .

The sewers are like streets for us and I followed them right
to the waste ‘water treatment plant. ' s *

A waste water treatment plant is like a factory with pumps,
pipes, valves, motors, machines and big tanks, all needed to
make dirty water cleagy,

At the plant in my ‘city, I started by going through some bars .
called a screen. The screen caught sticks pieceg of paper,

and rags that are cartied by most dirty water.
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After the screen I went into a tank that made me slow down a
: ‘ bit. Remember, I said that when dirty water runs fast it can
' carry more dirt. When I slowed down a bit,sI had to drop some®
of the hedvy pieces of dirt, called grit, and let .them fall to
the bottem of the tank. Can you guess why this tank is called
a grit tank?

Z

Next, I went intq a big tank that made me go ever so slow!- I .
almost went to sleep going so slow, but it madé¢ me drop all .
"~ kinds of dirt. The dirt that I dropped here is called sludge.
\ 'Making me go slow to drop the dirt is called sedimentation or

settling. Can you guess what this tank is called? That's ¢ . v
right, it s called a sedimentation tank. The. sedimentation tank .
has equipment in it to take out the sludge. - - T :

5 [ s

"When I came out of the sedimentation tank, I was througb with -
what is cdalled, primary treatment. I was feellng quite a’ bit

. ~ better, but not nearly as clean as I should be. . *
[ ) o~ _ . .
- Some dirt really sticks to a fellow. YoU know how sométlmés :
. , ou have to scrub hard to get clean. Welly I still needed a .

.good scrubbing. You use a wash cloth to scrub with, but dirty
water is scrubbed by a lot of helpful little fellows called

bacteria. The bacteria are so small that you can't see them s
without special help. The bacteria didn't scrub me with a cloth

' . or brush but ¢they did clean off the dirt that I couldn't drop by ~--
myself. That dirt was their food. . They gobbled it up and got -

» . fatswhile I got clean. .
The cleaning by the bacte ‘ia is called secondary, or second
step, treatment., s
Theré are'two ways that bacteria are kept in a waster water
_— . treatment plant. One is called actlvated sludge and the other

. is called trlckllng filter.
L]

- - ) " In activated sluoge, the bacteria fioat around with.ps ir a wig
' tank called an aeration tank. The acration tank has air . .
€ bubbling through it to keep us all mixed together and to give |,
. . ) , oxygen to the .bacteria. I liked the aeration tank. - Those
g ’ ' bubbles kind of tickled. ’
e N . .1 finished up by going ‘hrough another sedimentatlon tank This

was to make me leave the bacteria in the planr. They tried to
get out and go'to the river with me. They had to stay behind .
to clean other dirty water. You wouldn't want them to get into -
the river because they had all that dirt that had been cleaned __ Y
off me and all the other kinds of diIIy water. .
A a
fhe people who work in the waste water treatment plants are
i called operators. They have to see that'all the equipment is
working right* and make sure that we go into the right tanks.
The operators had to inspect me and tes} me in the plant labor-

atory to be sures that I was clean enoy to be put back into
. . . . !

-
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the river. The’operators also had to take care of all that
dirt that I left behind. .

|
|
|
I think the operators are very important pecple. Don't you? ) {

Say, I hope your city has a waste water treatment plant with
enough operators fo do a good job of cleaning up waste water.
Maybe you can visit your waste water .reatment plant and wacch
the operators clean the dirty water. -

Remember, water needs to be clean before it goes back to the

river. ’
*kk -

Following the story, copies of the following diagram and word

list should be distributed. Students can label each of the

numbered sections  © the picture'with tue corresponding word

from the list. )

'S

WHERE DID THE WATER GO WHEN I DRAINED .THE BATHTUB?

°

DIRTY BATHWATELR - RIVER PRIMARY SETTLING, TANK
HELPFUL BACTERIA GRIT TANK SECONDARY SETTLING TANK
SEWER SCREEN . PUMP . .

. 41




" REFERFNCE: Reprinted from Ranger Rick's Nature Magaziné: July, 1970, by

SN trash of any kind? What would have been a better method of

—'_ﬁ' r -
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PURPOSE: To show the dependence of all life on an uncontaminated water

sug?ly A .
LEVEL: - Elementary school
SUBJECT: Languagg, Arts |
CONCEPT; ' Water quality and avail;bility directiy affect the physical ‘ .

environment, health, and all human institutions and activities.

permission of the publisher, National Wildlife Federation.

ACTIVITY: Have st dents read the following story. Ask students the -
the followine questions. Why are streams a bad place to dump '

disposal for the barrel and magazines?
K

In true life, animals cannc. tell : hout poisoned water.
What does this story tell us about respor,ibility for
sretecting wild animals? '

BIG TROUBLE AT BEAVER DAM
By Sara Bulette
Ranger Rick, July, 197G .

Rick, curled up on a lcw branch of the big oak tree, was watching Ollie Otter
finish a new mud slide. It was near the eatrance to Terry Turtle's cave,
where Rick's Rangers had their headquarters.

)

Even in the shelter of the tree, Rick could feel the heat of the summer morning
sun. Today was going to be a scorcher. He hoped the Range* would be on time
for the meeting. Then they would have all afternoon to rest and’play !n Shady
Pond. | -

Ollie, poised at the top of his slide, called softly to Rick. "Here comes
Cubby Bear. Watch this." Then he yelled, “Cubby! come quick! You've got

to see this!"

Cubby went down on all fours and charged towa-d Ollie, braking at the last
‘nute. Ollie ju. .d aside and Cubby plunged headfirst, sliding righc down
on his belly.

"Wish I could make a splash as big as that," sang Ojlie as ke ran for a tree.

Cubby clawed his way up the bank, growling with rage. From belind the tree,
Ollie called, "Thanks a lot. You really put the finishing touches on my slide."
Then he made a dive for the water.

"Don't pay any attention to him, Cubby. ‘le can't stand being ignored," said
Rick., "Here comes Davey Deer with most of the others. We can start the
meeting." le scampered down the tree and up ou a stunmp. '

~ ~

g S
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Bluey Jay flew to hls lookout post at the top of the big oak and the others
gathered around Rick. Ollie speaked out of the pond and sat close to his
s;idq . :

"Looks as though-we're all here apt Billy Beaver,"

saia Rick.
4 " !

"Billy can't make it today," reported Sammy €quirrcl. "He told . to tell
you the kits are sick and he's trying to find out what they've been eating."

"That's a shame," said Rick. "Nurse Zelda Possum and I had better go over
there after the meeting to see if we can help." ,

Ollie decidgd not to wait. He eased himself onto his slide and was soon
swimming toward Billy's dam op Clear Creek. The meeting was almost over when
he got back. He was carrying dead fish which he tossed on the ground with
a flourish. ‘ ’ .

"Is that a present for me to make up for my ducking?" grinned Cuoby.
"Don't dare touch it!" cried Ollie. "It's probably poisoned.™

Rick looked at him sterrly. "If thi- another one of your jokes it isa't very
funny.' ’

"There's trouble at the beaver dam, Rangers," said Ollie, ignoring Rick.
"This wasn't the only dead fish I saw, and Billy' s kits are really 51ck "

All the Rangers began chattering at once. Rick jumped onto his tree sturip.
"Quiet, everybody! Ollie sure isn't joking this time. There must be suvmething
bad in the water. We've got to make a plan-~and fast. Think of all the anisr
mals that live in that dam!"

Muskrats, frogs, ducks, waLersnakes,' wailed Zelda. Then Riék cut her off.
"Frances Flicker," he gaid, "you must fly down and™M€11 Billy Beaver to meet

us on the side of the dam near 0ld Swamp Road. Tell all the others to come

to Shady Pond. They'll be safe here because it's upstream."

Then he turned to Nurse Zelda. "S.art setting up a hospital in Terry's cave.
Terry and Ollie can help you. Odora Skunk and Pudgy Porcipine can take turns

s.anding on guard duty in case Wally Wolf sniifs out tne fact that we'r )
trouble,' .

"He has,'" screeched Blue Jay. "I just saw him dodge behind a tree." .
"Come with me, Cubby," said Rick. Stiff as a poker, he marched into the woods,
then stopped and yelled, "Now hear thic, Wally! There's something wrong with
the water in beaver dam. It could ruin Clear Creek. You need that creek as

much as we do. If you can't help us, at least don't keep us from doing our
job." !

Out into the woodpath stepped Wally. Slowly, carrying his busty tail like a
flag. he walked away. e

"I'm going after him," said Cubby. "The way he pokes his nose into everyfhing,
he just may be able to give us a clue as to where to start looking for the )

trouble."
43
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" down to where we said we'd meet Billy. Don't wait for me. I'll follow as

.should handle this. Davey can take me to him fast.®

36 : -
t

”

"Good luck," saidhkipk. "I guess Wally wouldn't try to tackle you." Then he
turned back to the others. 'Davey, Sammy Squirrel and Chester Chipmunk, ,get

fast as I can." -
Davey looked nérvous. '"™aybe we should stick tdge;her. Wally mighgfcircle

back and jump you." -

’

- ’ l

"I don't think so," said Rick, trying to sound as Lhough he believed it.

. Davey leaped over a low bush, and Sammy and Chester took to the tfeés. Soon

they were out of sight. Rick scrambled along as fast as he could, keeping a
sharp watch in all directions. Then came a crashing in the underbrush and

¢ the welcome sound of Cubby's deep voice. "Wait for me!"

As soon as he caught up, he gave Rick the good news: “"Wally did ses some- I

‘thing last night. Two men in a truck pulled off 0ld Swamp Road where it comes

close to the edge of the marsh above Billy's dam. They aad-a mean dog with
them so Wally didn't go too close. He doesn't really know what they did."

"Dumped something, maybe," said Rick. "We're near that spot now."

Rick was the first to see tiremarks on “i2 shoulder >f the road. Cubby found
footprints leading into a stand of cattails that edged the marsh. Plowing
through them, he slipped in the mud. By the time Rick reached him, he was
sitting up in shallow water rubbing his head. "I sure hit something hard,"
he said. .

"Get uvut of therc!" cried Rick. ™The stuff they dumped could be near you."
As he struggled to his feet Cubby gave a cry of surprise. '"Here's what I hit
my head on! They look like o0il drums.”

Just then Bluey Jay landed near them. "1 stayed with ycu till you and Cubby
found the marks. Then I flew 2:d told the others at the dam. They'r~ on
their way here.” i

"Good work, Bluey!" said Rick. "There's Davey Deer now. And boy, do I need
him." s

— Lo
"Why?" grumbled Cubby. "I could get those drums out of there without any
help."

"We're not going to touch them," replied Rick. " I have a feeling Ranger Tom

A silver moon sailed high abov» Shady P~nd when Davey Deer trotted down the
woodpath _toward Terry's cave, with Rick clinging sleepily to his back. Pudgy
Porcupine, taking his turn on guard duty, had good. news for them. The kits
were better and no one else was sick. But Shady Pond was cruwded with animals
from Billy's dam. Some of them thourit the whole thing was | cetty silly a.d
wanted to go home.

"They can go back tomorrow," Rick arnounced. " The poison 1, those drums did
not have a chance to get into the 'dam. The beaver kitr anu the fish' that died
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" must have poked thdir noses right into them."

"Didvyou say poison?" exclaimed Cubby.

- "Yes, I said poisdn. Those drums didn't have oil in them--though that would
have been bad enough. They were once filled with a powerful spray to kill
insects." ) '

-

"How dc ygu know?" asked Pudgy. n )
"Rahger Tom found it out when he took the drums back to his headquarters,"
replied Rick. "There was enough of the stuff left in them for him to tell,
even though the labels had been taken off the drums." o ‘
"But the best part," Rick went on, "was that“thé>drums were stuffed with old
magazines. Tom could read the address stickers on some of them. That led

him to a farmer on 0ld Swamp Roa’'." . _ Py

"The man got the drums at a junkyard and planned to use them to float a raft
on his farm pond. He lhad a few drums left over and a bunch of'oid magazines
'he wanted to get rid of. So he stuffed them in the drums and sank them in -
the marsh, 'killing two birds with one stone,' as he said to Ranger Tom."

.}

Y

"Could have been a lot more than two birds," grumbled Cubby.
"He knows that now!" exclaimed Rick.

"Did Tom tell the man about us?" asked a korrifidd Cubby.
"Of , course” noc!" Rick anéWered{' "Ranger Tom told him he was lucky he hadn't
put thé raft ir ne-pond yet. If he had, a lot of his fish might have died.
And ‘it wouldn't be too good for the people who swim there. Chances are, he'd
never have known why."

»

Cubby.

>

"Wouldn't he h( surprised if he knew he owed his escape to a‘w6lf?" chuckled

""For that matter, so do we," smiled Rick.

"uh, I forgot to tell you," said Cubby. "I thanked Wally when-he gave me that

tip. He said not to waste time being grateful, just to get on With our job so
he could do his." ‘ ' -

"That figures," said Rick with a tired grin. "But it's been a hard day.
Let's get some sleep. Just be sure someone is on guard duty!"

> * ( ¥

THE END
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PURPOSé: To provide an introduction to the idea of water treatment

pollutant,. and polluter. , o

. v .
‘S LEVEL: Elementary school

SUBJECT: Language Arts . . °

Social Studies - .
CONCEPT:  Water quality and availability dlrectly affect the physical

N 7 ' environment, health, and all human irstitutions and activities.

REFERENCE: McDonald's Ecologv Action Pack. MgDonald Corporation, 1972.
) ERIC: ED 106 058 . ‘ -

-

, Your city may obtain its water supply from a river or reservoir in which the

"water is noticeably murky due to sedimenrs. If possible, obtain a sample
of the untreated watet to show the studencs the appearance of untreated *
: water.,

v

ACTIVITY: Obtain two aquaria, a pump ard filter. Fill one aquarium with
water and add -and, Stir up the sand until thé water is murky.
Pump the water through the filter into the other aqudyium. Ask
the following questions of your students:

1. Why dnea the water appear to be more clear now? v

-

2.  Where is the sand that was.removed? -
3.  Before water can be used for a city, the same process may B
have to be done? What is the name of the place where it
- 1s done? Does anyone know where it is located?

4.  After water is used in a city, it is dumped directly back
into a stream? What might happen if it were not cleaned
first? Where is our city's sewage treatment plant located?

5. A substance that lowers the quality of water is often
called aﬂkﬂlutant. In our experiment with the aquaria,
.what was the pollutant? In water being used in cities,
what are some of the pollutants? ’

6. The 'source of a pollutant is called the polluter. Who
was the polluter in our experiment? "Name some of the ’
possible polluters in a city. Can nature be a polluter?
How does much of the sediment get into water? N




PURPOSE:

LEVEL:

SUBJECT:

CONCEPT:

REFERENCE:

\

. ACTIVITY:

TEACHER'S
NOTE:

~

To show the uccurrence of erosion and the effect of erosion con
the quality of life in an environment.
U .

Elementary school . .

Social Studies . ,

Art

Science

Water is connected to everything else in nature. Therefore,
it cannot be understood or managed as a separate entity, unre-

lated to the rest of the physical or human environment.

A Multidisciplinary Process Curriculuﬁ in Environmental Educa~
tion, Grade 3. 'Edmonds School District 15, ‘Lynwood, Washington,
1973.- ERIC: ED 799 218

Take' four gallon jiigs of water to a hilly site om or near the

,school grounds>~ :Pour-one gallon of water down a place on the -

'hill covered by grass, Compare’ the path the water takeg and
the speed at which it travels with that of the same experiment
done at another site which has no grass covering. Repeat with
another gallon of water at each site. )
If a lot of water were to flow down each .site, what might be
the possible effects on the soil? Are there places in the
United States in which wdter erosion is a sericus problem?
What National Park is located on a site of past water erosion?
(The Grand Canyon)

Ask the students to bring pictures from magazines 0of water
eroded areas. If water ‘erosion occurs, why Is this a serious AN
problem for the farmers? What can be done to stop ot diminish

the problem of water erosion? Make pictures of erosion, its

effects, “and ways to stop it. ., c e o
There are several films listed in the teathing resources section
which show erosion and its effects.




PURPOSE: To understand one of water's unusual pfopegties.

.

*LEVZL: Elementary~junior high scﬁool

SUBJECT: Science .

CONCEPT: Water has unique physical and chemical properties. %
K

Due to the unusual a}rangement of hydrogen and oxygeﬁ atoms in water molecules,

water has exceptionally strong ability to stick to itself--this quality is

called cohesion., This attraction of water molecules for each other is balanced

under the surface of water, but at the water's surface there is no upward pull

to counter the downward pull of those below. Consequently, the surface of

the water is '"pulled down" or exhibits what is called surface tension. This

is a [roperty that permits many insects to skoot around on the surface of

water.

ACTIVITY: Nearly fill a glass with water. Place a pin or needle on the
- tines of a fork and gently sktip the tines under the surface of
the water. If done carefully, the needle will "float", held up
by the water's surface teusion.

Carefully lower a doub’e-edged razor blade onto the surface of
the water. See if it, too, can be upheld by .the water's sur-

‘facq teénsion. Y. C oy
After rubbing the edge of a drinkihg glass perfectly dry, place
it in a shallow pan. Fill the glass uatil it is brimful. You
will note that the water actually extends above the rim. Into
the full glass gently slip pins, or thin washers, or thin coins.
How inany can be dropped into. the already full glass before it
actually runs over? How can this be explained?




PURPOSE:

LEVEL:
SUBJECT:

CONCEPT:

_ REFERENCE:

ACTIVITY:

* i B
Science

To study the decomposition of materials in fresh, salgj 5%%
soapy water. ’

Elementary—junior high school

: ’
Y ~

Water has unique%physical and chemical properties.
« )

A Multidisciplinary 'Process Curriculum in Environmental, =« .
Educatién, Grad: 6., Edmonds Schoul District 15, Lynnwood, ,
Washington, 1973. ERIC: ED 099 221 . SRy .

)

Obtain 15 small containers of similar size. 1In five of the
containers place fresh water, in another five place salt
water, and fill the other five with soapy water., Remove one
container with each of the types of water to use as a control.
In the four remaining containers of fresh water place glass,
metal, paper, and wood, cespectively. Repeat the same pro-
cedure. for salt and soapy water samples’,

-
Observe the containers daily to note any decompositicn. At
weekly intervals, you may want to check pH and water oxygen
level. (See Activity on this procedure.) Plot the pH and
oxygen values on a graph.

What materials are affected differenﬁly by the various types
of waters? Are any of the materials not visibly affected by-

any type of wateq? .
. |

Would there be a different kind of pollution problem for a
paper mill that.discharged into a lake and one that dumped into
the ocean? What about areas in which industrial and home

wastes are mixed together? .

o~
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PURPOSE:

LEVEL:

SUBJECT:
GONCEPT:

REFERENCE:

s
ACTIVITY:

42

To show the effects of dishwashing detergents on bean seediings,

Elementary-junior high school -~ 7
Science 2

Mathematics

There are limits to what water management can do to control
the availability and quality of water.

A Multidiscipiinary Process Curriculum in Environmental
Education, Grade.5.. Edmonds School District 15 Lynnwood,
“Washington, ERIC: ED 099 220,

Ask students to bring pint size q:: .
milk cartons or other small

' VAS R Pynd-ari
con’ainers. Cut the cartons ; {rf. = e T,

to a 10 cu. height. Fill with

dirt and plant 'a few garden CONTROL

beans or soybeans in each

container. Each student or ) ?

group will need two containers

of bean seedlings. Water nlants e FlC oS ;_*_.
every 2-3 days. The piants will —
be ready for -the experiment in EXPERIMENT N
about;}?t%2fweeks. ‘

Have the students label one container "control", the- othef
experiment. Have the students or groups prepare different

concentrations of detergent-water mixture. Have two groups

" use one tablespoon detergent per liter of water, another two
groups use two” tablespoons detergent, and 'so forfh The water-
soap mixture is to be added to the "experiment" beans only;
fresh water is added to the control. If you have a large class,
you may want to use different kinds of detergent,itoo,
Add the water—detergent mixtures and fresh water to the
experiment and control groups, respectively, every two days.
Record the condition of the Seedlings at this time.
After two weeks, you may want to: (1) graph the heights of the
bean seedlings, or (2) remove the seedlings, dry and weigh them
and graph' the weights. .

"{

LDiscussion questions:

(1) what effect did the detergent seem to have on the bean .

seedlings? Did different strengths affect the plants
differently? What about different brands?

(2) Did there appear-to be a minimum amount of dete;g}nt
below which no effects are observed?

(3) What materials in detergent affect plants? (phosphatee,
nitrates)

50
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- PURPOSE: To pretest-posttest student knowledge about water pollution.
LEVEL: Elementary-junior high school

SUBJECT: Science . o
: Social Studies ' ] -

7
CONCEPT: Water quality and availability directly affect the physical
environment, health, and all human institutions and activities.

REFERENCE:  Water Pollution. A Unit Developed by the Environmental Educa-
tion Project Staff, Topeka, Kansas Public and Parochial
Schools. ERIC: ED 097 217

ACTIVITY: Use test items such as those cited below to obtain measures _
of students' krowledge before and after 2 study of water -
pollution—--especially as related to a fie€ld trip to a water
treatment plant. The correct answers are given at the »nd of
the tect. )

WATER POLLUTION - PRETEST-POSTTEST

Which of these would have the greatest need for clean water?
\

a., trees and soil c. people and wildlife
b. houses and cars d. . plants aad planes

The main reasons that people need clean water are for recreational and
personal health.

a. . true b. not true

" How many gallons of waver do most Americans use around home each day?
a. 30 gallons . €. 40 gallons
b. 50 gallons . d. 60 gallons \

Which of these are considered to be the main polluters of our rivers
and streams?

a. boats and shigs c. factories and cities

b. wildlife and plants d.. planes and fishermen
LN

Some water pollttion ts caused by nature.

a. true ‘ y b., not true

Which of- these usés of untreated water would be most likely. to make
~people sick?

a. drinking c. fishing
b, swimming - ) d. bathing




7.

10.

LRt

A

\
V11,

\
\

4

12(

\

v c. Let 13 run right into the river through a pipe.l

13,

14,

15,

" a, birds c.

17

a
A

Which of these activities would probably not be permltted arclnd or in
a badly polluted lake?

a. hiking c: picture takiné
b, Dboating ° ' - d. -swimming .

Which of these would probably be harmed the most by dumping untreated
sewage{into the water?”

fisb
b. 7oats - . 'd. plants . )
Whichfof these is used by most cities “to’ ¢lean up water before it is
usad Fn homes and businesses? .

as ’treatmen plants , . €. water pumps
b, !water towers o da pol&ution plants
I ¢ - 3 *
1 . .
All éities and towns have waste water treatment plants. .
a.' . true ‘ . b. - not true

o

The water treatment plant uses llme, carbon, soda ash, alum, fluoride,
and which one of the following: .

+ chldrine
salt

a.' iodine c.
b. calcium . d-.

What should factories and cities do with water they have used?

a. Run it through a waste water treatment plant. N
b. Let it run‘out on the ground and soak in. .

» A

d. Use it)to make .a big lake.

'Which of these materials is used in the water filter at the water treat—
ment plant? ) . v
y .

a. dirt ) , Cs sand
b, alum d. chlorine

At the waste water treatment plant; heavy, solid materials are removed
from the water by:

a. secondary treatment C. bacteria treatment’

b, primary treatment d.  sludge pump

Which of these does the water treatment plant mix into the water to kill

harmful gérms?

soda ash
chlorine

a, alum C.
b. lime -d,

~




oo v “ ’r
16. Which of these is a part of the secondary waste water treatment?

a. grease trap * . c., grit tank
b. bacteria ) d. screen
N I T

-

The correct answer for ’e‘ach questi‘on is li§téd' below.

1. (© 5. (A) - 9. @) i3 (© -
2. (A) 6. (A) 10. (B) 14, (B) . ) |
3. ) 7. (@ .11 (c) 15. (D) - |
4, '(C) 8. (0 _ . . 12. () 6. (B) -
- - |
” &1

_ . :‘ ' { '

\ ' ‘ ]
3y - Ze - ) ‘ . :
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" PURPOSE:

_ LEVEL:

SUBJECT:"

e

OONCEPT:
‘ Ld

REFERENCE:

ACTIVITY:

y X X .
To show.,a method of purifving contaminated water.

Elementary-juaior high school

Science . . . -
Social Studies

Water quality and availability dlrectly affect the phy51cal .

environuent, health and all human ins_ltutlons and ‘
,activities. " '

[]
. 1

Science in the EiementaryﬁSchool, Grades 1-6. Stat~ of
Ténnessee, Department of Education, Division of Instruction,

Nashville, 1964. . - . ) RN s

Obtain some water from a pond (1ate spring or summer water is
best) Observe some of the® water under a" microScope.‘ How many
kinds of dquatic life can you observe?

.
i

Boil a small amount of the pond water, Observe a sample of =
this waterfundet_the microscope. . Does any living aquatic.life
remain? ’ - ‘ - -

<
-

To another sample of pond water add 2-3 drops of Purex or
Clorox bleach. Observe a sample of this water under the micro-
.scope. What effect has the bleach Rad on the aquatic life? .

Water treatment plants want to remove aquatlc life from the
water for homes. Of the two methods which have been presented,
which appears to be the most practical way for the treatment
plant to use? The class may want to contact the water de;artd :
ment to learn more about water treatment. )




PURPOSE:
LEVEL:

SUBJECT:

CONUEPT:

)

ACTIVITY:

REFERENCE:

-

1¢ show a method of cleanirg turbid water.
Elementarys=junior high school (i

Science
Social Studies

Water quality and availability directly affect the physical
~nvironment, health, and all human institutions and
artivities,

Science ir the Elementary School, Grades 1-6. State of

Tennesseec, Department of Educatlon Division of Instruction,
Nashville, 1964

Rachert, Russel E,, ur., and Emerson L. Snoo%s. Outdoor
Eduration Equipment. Danville, Illinois:s Ti.. Interstate
Printers and Publishers, Inc.

Obtain some muddy water frém a stream or mix saad and soil
into water tc make a turbid solution. Pour the water into six
equal-sized containers. Add «'fferent amounts of alum and a
small amount of lime t¢ each container. Have students observe
what happens in each container. . .

1f desired, the experiment can be performed to fetermine the
optimum amount of alum and lime needed to cause sedimentation.

From this activity, urban students may be interested in the
methods which their water treatment plant ases in purifying
water. A representative of the plant may be zble to provide

information as to the amounr of alum and lime used per unit
of water,




PURPOSE:

LEVEL:

SUBJECT:

CONCEPT:

- EFERENCE:

ACTIVITY:

48

To provide a model of a watersnod.
Elementary~junior high school

Science
Social Studies
Art

Water is connected to everything else in nature. Therefore,
it cannot be understood or managed as a separate entity,
unrelated to the rest of the physical or human environment.

A Multidisciplinary Process Curriculum in Environmental
Education, Grade 4. Edmonds School District 15, Lynnwood,
Washington, 19.,3. ERIC: ED 099 219.

On a table, place a swall box. With aluminum foil, form a
model of a watershed by creating irregular bends and folds
in the foil. The box can be placed under the foil to exag-
gerate stream gradient. Create ponds in the watershed. by
making smal” indentations in the foil. Place containers at
the mouth(: of the watershed. ' ‘

Drops of food culoring may be placed in thl ponds to represent
sources of pollution.

With a clothes sprinker or other device, sifulate rain on the
wvatershed. Have the students note the way in wh. sh the water
flows across the watershed. 1In what area does the water flow
fastest? Why are flash floods likely in mountainous regions?
Why do not sources of pollution affect the entire water ied?




PURPOSE:

'
LEVEL:

SUBJECT:

CONCEPT:

REFERENCE

49

A
.For students to observe the kinds of aquatic life living in
nearhy streams., . :

\\

Elementary-junior high school : )
Science
Art

.

. , ' .
Water is essential to all human, ‘animal, and plant life.

: A Multidisciplinary Process Curriculum in Environmental

Education, Grade 4. 'Edmonds School District 15, Lynnwood,
Washington, 1973, ERIC: ED 099 219

-

The following activity is intended for use in sm~Lll stream or pond. Aquatic
life is much more abundant in early fall than spring.

ACTIVITY:

TASK:

Divide your class into groups of abqut four students each.
Before going to the stream, distribute worksheets to all stu-
dents along with one pond life book per -group.

N <+
WORKSHEET \\
(copy for students)

Work by yourself or in small groubs.
As you approach the stream, observe the stream environment,
Make notes below concerning changes in any of the substances listed.

/

- PLANTS ) ~,

TASK:

TASK:

ANTHALS / '

AIR .

ROCKS : . f
WATER ) ‘ %§§§
Work by‘yourself or in small groups. l .

Using »llecting equipment (screens, jelly cups, etc.) collect as
many types of aquatic animsls as possible.
Put them in the dishpans. for observation by the group. (Keep the

.pan in a cool place.)

Work by yourself or in small groups.
Using the picture keys which you have been supplied, identify as
many of the aquatic insects and animals as you can.

a2
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° WORKSHEET ~ Continued

List or sketch the animals you found below.

Description of where found

Type (Name or sKetch)

Number found

V4

.

e

s o - WS G M NI S Gme GIE W AP We GhGn Gue Ge W dbe @me e w8

o enn v wr - S L@ W won o - G e - - o pon o o

-

’

TASK: Work with your group.

l.

A, List four things necessary for you to live:

Return animals to the water as soon as you are -finished.

2.

: 3.

4.

B. List five things you think an aquatic animal needs to liQe:

-+

C. Suppose the stream were to become polluted. How would it affect

| . the substances listed in part B?

o8

Ty
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PURPOSE: 10 become more aware of the trememdous amounts of water required
to produce food and clothing.

LEVEL: Elementary-junior High school .
SUBJECT: Mathematics
CONCEPT: " Water is essential to all human,canimal, and plant life,

REFERENCE:  The Christian Science Monitor, March 22, 1977.

An article by Brad Knickerbocker in the (feference cited above provides
interesting information on terms used by agxiculturists to measure water used
to.produce irrigated crops. This infesmation is analyzed further to show how
much waier is needed to produce, for exampie, a pound of tomatoes, or the
cotton for a pair of pajamas.

An acre-foot (4, 840 sq. yds. 12 inches deep) is reported to oce 326, 000
gallons, or about what a five-person family uwses for all purposes in a year.
Since it requires one acre-foot .to produce 14,000 pourtds of tomatoes on one
acre of California truck-farm land, one pound 'of tomatoes requires about 125
gallons of water,

s -

ACTIVITY:* . Presen: to the class the "water equivalents" of the items shown
in the Table below. Get estimates from the class on the loaves of bread
eaten per day,.week, month, year. How many quarts of milk zre drunk? Etc.
Use tue data obtair:d from the class and the Table for a series of multipli-

‘tion lessons to point up the enormous amounts of water we consume indirectly.

What happens when we have a drought in America's."wheat belt" or a shortage .
of irrigation witer in California?

o

Gallons of water

.

Loaf of bread ’ 133 gals.
Cottom pajamas . | 900 gals.
) Quart of milk 223 éals.
1 1b. of tomatoes 125 gals.
1 1b. of oranges 47 gals.
1 1b. of potatoes ‘23 gals. ’




PURPOSE:

LEVEL:

SUBJECT:

CONCEPT:

ACTIVITY:
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~ -~

o

To examine the recycling of water in an a'itomatic car-wash
facility. )

Elementary-junior .gh school

Science *
Mathematics

There is much individuals, families, and larger social groups
can do to conserve water and improve water quality. Tt is tog
everyone's advantage to develop and practice these skills,
Arrange to have an entire class or a small group of students
visit-a car-wash durjng a time of day when it is not too busy.
Ask the operator or someone who is very knowledgeabile -about
the operation to discuss questions such as the amount “of wat- =
needed towwash a car as it moves narough the car-wash. Ho
much of this is recycled? How is it cleaned in the recyc:ing
process? Is clean "unused" city water used in the final rinse
phase? Does the operator think it would be appropriate to
"close down" automatic car washes during periods of severe
drought? ' .

Discuss with ghe operator, also, the amount of electriity

requires to operate the conveyor, brushes, and fans in the auto-
metin car-wash.- Possibly data concerning the amount of electri-:
city used per month and the number of cars washed can be secured.

Involve the class in duscussing why automatic car-wash facilities
have become so popular. It is a good idea to use water and
energy in this way? &

J




#
PURPOSE: To examiné&- an idea for saving wate 1in restaurants.
LEVEL: Elementary-junior high school
SUBJECT: Social Stuc.les ' . -
CONCEPT : " There is’ much iudividuais, families, and larger social groups
. can do to conserve water and to improve water quality. It is
. to everyone's advantage to develop and practice these skills.

In recent months signs have appeared in some restaurants or on their menus

indicating that drinking water will be served to patrons only if they request

it. The notices report that such practicé will save not only the first glass
cf vater, but several times as much water will be saved as a result of fewer
glasses being processed through the restaurant's automatic dishwashing:
machines. Additional savings result from reductions in the use of elec-
tricity and detergent in the dishwashing process.

ACTIVITY: Ask individual or small groups of students to interview
restaurant managers or others who work in rood serving estab-
lishments and ask them what they think of this idea, Does the
idea sound sensible? Under what conditions, if any, would they
be willing to use it? How do they think customers would react

to the practice? In what ways does the restaurant try to
conserve water?

amine interview data in a class discussion. Is there any

evidence of concern about actual or potential water shortages
in the community?




PURPOSE: To.study the effects of various water samples on pfhnt growth.
LEVEL: Elementary-junior high schooi) ’

SUBJECT: Science ' '
CONCEPT: Water has unique physical and chemical groperties.

ACTIVITY: Fili pine small planting pots with sand, pearlite, or other
‘ non-organic medium. Plant in each [ .t several beans or other

fast-growing seeds. '
Divide the pots into groups of three and make provision to water
each group regularly with identical amounts of different kinds
of water such as (1) tap or well water, (2) distilled water,
(3) water from a stream or river. Review with the class the
reasons for using nine planting pots rather than three in this
experiment.

. Observe the sprouting and growth of the plants for a period of
several days to ascertain differences, if any, in rate of growth A
that appears to be related to types of water.

,

In discussing results the children will need to know that
distilled water contains no minerals or ions such as carbonates,
nitrates, sulfates, or phosphates found in river and tap water.

- Tap water, typically, also contains more chlorine ions than does
stream water. -
‘Is drinking water the best type for growing plants? How does

water™ get "filled up" with everything found in it?




PURPOSE: . To investigate the optimum amount of water needed to promote

plant growth.

LEVEL: Elementary-junior high school
. SUBJECT:' Science
CONCEPTii; Water is essential to all human, animal, and plant life.

Agriculture is estimated to use more tharn 75 percent of the water consumed in
the United States. Tremendous amounts of water are needed to produce the
vegetables, fruits, and other crops grown on irrigated lands in the semi~arid
praries and in the arid southwestern portion of the country. Theré is evi-
dence to suggest that some farmers irrigate too often, too much, or at the
wrong time: Obviously, all of these mistakes waste water, one of the most
vdluable resources in these areas.

~ s

ACTIVITY: Engage the class in designing and conducting an experiment to
determine the optimum amount of water and watering schedule for
plants to be grown in- the classroom. Plans should include
identical soil in identical flower pots, equal light and heat,
, : no difference in quality of seeds (peas or beans) used, identi-
cal depth of planting seeds and so forth. Water each pot
identically until_plants appear; then vary the amount of water
and the waterlng schedule in sowe definite pattern such as the

X . : following:
Group 1 (water every other day) Pot 1 - no water
Pot 2 - X amount (judged to
) - be inadequate)
\ > Pot 3 ~ 2X>amount
Pot 4 - 4X :\S R
Pot 5 - 8X ‘
Pot 6 - 16X " )

Group 2 (water every fourth day) Same amounts as above

Observe the growth and appearance of ‘the peas. What appears
to be the optimum amount of water .and the better watering
schedule? . N

. [
“~ N

N ~




PURPOSE:

LEVEL:

SUBJECT:

s

CONCEPT:

REFERENCE:

.

ACTIVITY:

3

To examine a localized water cycle.Q
Elementary-junibr high school

Science
Art

Water is connected to everything eilse in nature. Therefore, it
cannot 'be understood or maraged as a separate entity, unrelated
to the rest of the physical or human environment,

Water and You. 4-H Circular 618, ‘Cooperative Extension Service,
The Ohio State University, Columbus, Ohio 43210.

Prepare and use a transparency showing many elements of the ,
hydrologic water cycle such as are depicted in the picture below.
Review carefully with the class the details shown, such as (1)’
various spurces of water vapor, (2) the route(s) taken by sur-
face runoff, (3) zone of percolation, and (4) water table.
Identify specific lakes, swamps,- ocean or gulfs that provide
most of the water varor that ultimately falls as rain in your *
geographic area. Identlfy also the streams and rivers that carry
away surface runoff. Provide information regarding the depth of
the water table in your area.

Ask each student, as a homework or class assignment, to make:a
full page free-hand drawing of the picture, inserting all major
details shown.

P
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PURPOSE: To make a waterscope for underwater observation of aquatic
plants and animals. k
., LEVEL: Elementary-junior-senior high school
SUBJECT: Science . @
[ N /
CONCEPT: Water has unique physical ard chemical properties.

REFERENCE Bachert, Russel E., Jr., and Emerson L Snooks. Outdoor Educa-

tion Equipment. Danville, Tllinois: The Interstate Printers
and Publishers, Inc., 1974.

CONSTRUCTION: 1. Remove the top and bottom from a No. 10 can. Pound the
. edges of the can with .a hammer to make them smooth.

-2, Paint the inside of the can with flat black paint and
allow 1t to dry. This reduces reflection.

3. Attach a piece of cellophane or plastic over one 2nd of the
. : can w1th a-rubber band. . ‘

4.  To use the waterscope, place the covered end of the can
.beneath the surface of the water.

ACTIVITY: Search along a pond bank or lake shore for underwater plants ’ .
and animals. }ake drawings of what you see.

OO

. Remova t:erS
FEom e v




PURPOSE:
LEVEL:

SUBJECT:
CONCEPT:

REFERENCE:

CONSTRUCTION:

ACTIVITY:

“

To make a Secchi Disk to determine the clarity of’water.

Elementary—juniorjsenior high school

Science

Water has unique physical and chemical properties.

Bachert, Russel E., Jr., and Emerson ae Snoéks. Outdoor EduEa-
tion Equipment, Danville, I’linois: The Interstate Pripters
and Publishers, Inc., 1974. - ’

1. In a large tin can 1lid or disk cut ‘from metal drill a hole
in the center for an eyebolt

Place metal washers and nuts on ither side of the disk. -
Paint the disk black ‘and white as shown by the diagram.

Attach a heavy string to the eyebolt and mark the string
with ribbons at 1/4 meter intervals. ' You may wish to
attach weights to the disk so that it will sink smoothly
into the water.

Lowér the disk into water until it disappears. Take a reading
of the depth. Allow the disk to'sink an additional distance,
then raise the disk until/ it becomes Vvisible. Take this depth
reading and average with the first to obtain the limit of
visibiliiy. -

Determine limits of visibility*in different bodies oflvater.
Why are these values different? How is ghe limit of visibility

- Telated to the turbidity of the water?
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PURPOSE:

LEVEL:

_ SUBJECT:

MONC.w It

REFERENCE:

CONSTRUCTION:

ACTIVITY:

62

-

To make instrimeats .o determine the depth and water temperature
in a stream.

Elementary-junior-senior high school

Scier ~e

Water has unique phyeical and chemical prope:*ies.

Bachert, Russel E., Jr., and Emerson L. Snooks<. Outdoor'Educa-

tion Equipment. Danville, Illinois: . ing Interstate Printers
and Publishers, Inc., 1974.

A, To construct a depth gauge: X N

1. Attach weight securely to.rope. .

2. * Mark rope at intervals with ribbens.
To use the depth gauge, lower the weight and record depth. Map
the dépth of a stream by moving the depth gauge from one side
to the other. . .

B. To construct a temperature gauge:

~

1. Tie string .o a thermometer.

.

’ ¢

2. Wrap wire -:reen around the thermometer to keep it
. from breaking.

v 3. Mark the string at regular (2 meters or so) .intervals
’ with ritbons. - a
* k]
4.  Attach a small weight to the thermometer.

. .o )
Lower the thermometer to a certain depth and let it remain ther
for a few minutes to cbtain a fairly accurate reading. Deter-
mine water temperatures at different depths and lo. tionms.

Does the water temperaturz of a stresm along a shaded b. k *ary
from that in open water? How is water temperature related to
water depth? Flot lines of equal temperature (thermobars) in:
a stream. '

y~







PURPOSE: _
LEVEL:
SUBJECT:
CONCEPT ;
REFERENCE ;

.

CONSTRUCTION:

ACTIVITY:,

.

b4

To ﬁake a device by which to measure the turbidity of water.
Elementary-junior-senior high school ' o

Science

Water has unique physical and chemical broperties.

Bachert, Russel E., Jr., and Emerson L. Snooks. Outcoor Educa-
tion Equipment. Danville, Illinois: The Interstate Printers
and Publishers, Inc.’, 1974.

.
~

i, Cut a piece of cardboard 13 cm. by %8 cm,

2. Using a razor blade or hobby knife, cut six holes 2.5 cm.

X 5, cm. equally spaced along the cavdboard struip.

3. Layer plasqic‘étrips over half of each opening, increasing

the number of layers over each section.” Tape into place.

4.  Indicate the number of layers of plastic next to each hole,.
You may want to make an indicator with a broader range
scale. . S

T o«

5. To vse’ the turbidity indicatc., placre a water sample in a
test tube ahd hold nexi to your indicator. Record the
number which best matches the coilor of the water sample.

Collect several water samples from various sources such as the
faucet, §tream, lakes and reservoirs. Determine the turbidity
of each sample,

What are some possible causes of turbid water?
in turbidity necessarily polluted?
water affect animal populations?

Is water high
How can the turbidity of

. i &=~ CARDBOARD' SJRIP
) e 13 x 38 CM.
= .
8 = e “ CUT HOLES
T — 2.5 x 5 CM.
12 R 6 o e
: ] ’;<$~“‘:::>STRIPS OF FLASTIC
: — = COVER HALF OF -
, 161 . ‘.':..tt‘ggjif// EACH HOLE

20 [—

2 SRR T

‘3

TURBIDITY- INDICATOR _.

° 72
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PURPOSE: To make ¢n aquatic plant collector for use in water study

activities, N
LEVEL: Elementary-junior-senior high school . )
SUBJECT: Science !
CONCEPT? Water has unique physical and c@emical properties,

REFERENCE: Bachert, Russe;'E., Jr., and Emerson L.' Snooks. OQutdoor Educa-
tion Equipment. Danville, Illinois: The Interstate Printers

and Publishers, Inc., 1964.

CONSTRUCTION: 1,

2.

3.
/
!

ACTIVITIES: Compare the plant life from séveral bodies- of water., Why does
" the plant life flourish in some water and not in others? How

is plant growth related .co water, depth? Temperature? Of what

velue is plant growth to the aquatic community? "

Cut a piece of barbed wire I to 1-1/2 meters }oﬁg.\

Connect the ends of barbed wire together and attach to
the end of a heavy rope.

To use, lower the barbed wire to the bottom of a lake or
pond and pull slowly through the water. Raise the rope
and remove plant life,




PURPOSE:

LEVEL:

v

SUBJECT:

CONCEPT:

REFERENCE: °

CONSTRUCTION:

ACTIVITY:

'Elementarf~junior-senior high schosl -
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To make a stocking plankton net and a screen sieve to use in .
water study activities.

Science .

\later is connected to everything else in.nature. Therefore,
it cannot be understocod or manuged as a separate entity, unre-
iated tr the rest cf the phy°ical or human environment.

Outdoor Educa-
The Interstate Printers

Bachert, Russel E., Jr., and Emerson L. Snooks.
tion Equipment. Danville, Illinois:
and Publishers, Inc., 1974.

STOCKZING PLANKTON NET

1. With wire form a ring to fit inside the open end of a
nylon stocking. Attach with needle and thread.

2. Cut the toe of the stocking and fit it over’a plastic oo
glass. Attach stocking to plastic glass with wire or B
tape. . . )
At the opening of the stockin: connect four pieces of
string and tie them together to form a towing line (as
shovn in the diagvam). .

4.  To use, hold the net in a stream or tow -through a take. '
It may be necessary to tie a small weight to the opening
where the tow lines connect. -

' SCREEN SIEVE _ -

l.  Cut four 2.5 . 5 cm. pieces- of wood 35 cm. long.

2.  Nail the slats onfeither sides of a 35 cm. square piéce 2
of fine mesh screening. '

A
3. Use the sieve to scoop debris and dediment from lakes or

streams for examination.
Use the plankton net and screen sieve in water study activities.
The materials collected from streams, lakes and ponds can be
compared.

v

.t

o -

.
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N 14
‘ PURPOSE: ) Tojﬁake a sediment scoop for use in water study activities.
% LEVEL: ’ Elementary-junior-senior high school
. 9
SUBJECT: Science
CONCEPT: , Water is connected to everything else in nature. Therefore;

it cannot be understood or managed as a separate entity, unre-
lated to the rest of the physical or human env1ronment.

-REFERENCE: Bachert, Russel E., Jr., and Emerson L. Snooks. Outdoor Eduéa-
tio.._Equipment. Danville, Illinois: Interstate Printers and
- Publishers, Inc., 1964. ¢ '

CONSQRUCTION: 1, Using tin snips, cut a No. 10 can as shown in the diagram.
2. Punch holes in the bottom of the can.

3. Drlll two holes through the can and broom handle and attach
with nuts and bolts.

4, To use, scoop sediments from pond or lake bottom.
ACTIVLTY: Study the organic debris found'in ponds and lakes.

Are there living organisms in it? What was .the
debris at one time (from what did it originate)? -
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PURPOSE:
LEVEL:

SUBJECT:
CONCEPT:

- REFERENCE:

CONSTRUCTION:

x

ACTIVITY:

69

To make ‘a -rake dredge for use in water study activities.

Elementary-junior-senior high school

Science .~ N

Water is connected to everything else in nature. Therefore,
it cannot be understood or managed as a separate entity,
unrelated to the rest of the-physical or human environment., -

Bachert, Russel E., Jr., and Emerson L. Snooks. Outdoor Educa-

cion Equipment. Danville, Illinois: The Interstate Printers
and Publishers, Inc., 1974. . :

v

1. Lace wire through the perimeter of the opening of a bursap
bag and around the crosspiece of a garden rake as shown
in the diagram. )

. : o

2, Pull the bag up until the mouth of the bag is fully open
and forms a triangle with the rake.

3. Drill a small hole in the rake handle and attach .the bag
at this point,

4. To use the dredge, rake along the bottom of a stream or
pond. \

Obtain samples from pond and stream bottoms. Do differénces

exist? Dredge rocky, sandy and weedy locations. Note any

differences in plant and animal life obtajned.

o P e, S,
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PURPOSE:
LEVEL:
SUBJECT:

CONCEPT:

REFERENCE:

2

CONSTRUCTION :

ACTIVITY.

70

A

£
To make a water sampler to use in water study activities.

Elementary-junior-seniortbigh school
B
Science
Water has unique physical and chemical properties.

Bachert, Russel E., Jr., and Emerscn L. Snooks. Outdcor Educa-

tion Equipment.’ Danville, Illinois: The Interstate Printers®
and Publishers, Inc., 1964, ' :

1. Find a rubber stopper to fit a 1/2 gallon plastic bleach.
container.

2. Drill a hole through the eenter of the stopper, put'in an
eyebolt with nut and tighten the eyebolt with nut and
washer. ’

3. With a heavy Tope, tie a brick to the handle of the
container., .

4. With twine,, tie the stopper to the handle of the container
(provide slack as shown in diagram) and allow enough
twine for the bottle to be lowered to the depth of the
bodies of water to be sampled.

5. Place the stopper firmly in the bottle.

6. To use, lower the #wine to the desired depth and with
* jerking action remove the stopper from the bottle. Allow
the container to fill with water before bringing to the
surface. ’

With water samples from various depths, water temperature and
dissolved oxygen amounts can be calculated. In additionm,
water at different depths can be studied for the organisms
present, ‘ * S

¥
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PURPOSE:

-

.

.LEVEL:

SUBJECT:

CONCEL ':

REFERENCE :

ACTIVITY:

e
»

in particular the music, of an area.

,How does the song tell of the importance .of the water to the

.

To show, the effect that bodies of water have had on the culture,

\

Elementary-junior-senior high school

Music .-

Language Arts - . ‘

. G . ’
Water has. recreatlonal, aesthetic, cultural, and Jnsplratl nal
values- which contrlbute to the quality of human llfe. /? /////

-

Water Pollution, Environmental Education Currltulum. pre(é,.
Kansas Public Scnools, 1973. ERIC’ ED 097 217

,‘\

-
S e

Llstén and/or sing the following songs.  Have sfudents research
the history of the song, its COmposer,;and ‘the body of water.

people of the area? i [ . . - )

Songs about watgr:

"Shenandoah"

"koll’cn Columbia" ) g
"On the Banks of the Wabash" ' . .
"61d Man River" - 2
"Up the Lazy River"

. ~

"Down ty the Ohio"
"It Never Rains inhsﬁatﬁérn Califotnia"

"Erie Canal"

"Swanee'

"Down by the 0ld Mill Stream"
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PURPOSE:
LEVEL:
SUBJECT:

CONCEPT:

REFERENCE:

ACTIVITY:

+

To consider substances found in "pure" drinking water.
Junior high school
Science ' .

Water quality and availabiljty dlrectly affect the physical
environment, vealth, and all human institutions and activities.

Dublin, Louis I. Water Fluoridation: Facts, Not Myths. Public
Affairs Pamphlet No. 251B, “Public Affairs Pamphlets, 381 Park
Avenue, South, New York 10016.

Review with the -class the idea that pure (safe) drinking water
is not the same as pure'distilled water used by pharmaci~ s or )

., chemists to make solutions. If conditions permit, demonstrat

an apparatus that ca.. make distilled water in the laboratory.
Provide opportunity for students to taste disti®Ted water.

T

Indlcate that the-mineral residue found in the bottcm ‘'of a. tea

kettle or in the’ raw water flask used in a 1aboratory distilla-. "

tion setup is very likely to contai., among other minerals,_a
small amount of fluoride compounds. Review with- the class how
these mineral compounds have been dissolved in water as it
moves through rock layers or over the surface of_the land.

Indicate that dentists have learned that -children living in
cities such as Aurora, Illinois and Stratford, Ontario, where
the natural drinking water contains about one.part of fluoride

- .compound per million parts of water have about 60 percent fewer

cavities than do.children who grow up drinking fluoride-free.
water. Many cities now add smail amounts of fluoride to their
drinking water. I3 this a good idea? Does you city do it?
Many cities also 'add small amounts of chlurlne gas to their
drinking water. Why? When- people use the term "pure drinking
water', what do they really mean?

Ve *
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PURPOSE :

LEVEL:

SUBJECT:’

CONCEPT:

rd

ACTIVITY:

J

74 ’

To show the relationship between tides and moon phases.
Junior high school

Science

.
’ s . .

Water is connected to everything else in nature. Therefqre,
it cannot be understood or managed .as a séparate entity, .
unrelated to the reft of the physical or human enviroument.
From a newspaper or tide tables (available in some sportlng
goods siores) obtain information concerning the heights of the
tides at a particular location for one month. On a graph like
the one below, plot height of the tide ,versus day of the month.

LY

-

L)

7 -~

* Height 1.5 - L

of ; . !
tide . 1 - .
(mgters) ‘
O R ' -
.2 >
Tlhyereesyryarroerrerprrecprrrepe <
10 20 . ..30

.

day of month

In addition, record which days the different phases of the
moon occur: ) o

!

day of ‘month

new moon (n» moon)

)

first quarter ’ :

full moon

*last quarter

_ee@o

On the graph above the day of month axis, place-the symbols -
for the four phases ,of the moon.
" S

Ask students to state the relationship which occuis between

the moon phases and height of tides. When do the highest

tides occur? , "

What would a graph look like if it were drawm for another - "
month? (It would repeat itself.) Why might the launching of

a ship be scheduled for the new moon or full moon times of a
month? . . o -

. 5
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D-day, June 6, 1944, coincided with a particular phase of the
moon., You may have students who will research the event and
find the im,-ortance of the moon on the i: rasion of Normandy.

If your school has a model solar system, the relationship of
the e~rth, moon, and sun, and its effects on tides can be

easily shown. o
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PURPOSE: To examine the importance of watersheds in water management.
LEVEL: Junior high school .
SUBJECT: Science
Social Studies’
CONCEPT: Thé ultimate goal of water.management should be to promote the
' highest and best quality of life for everyone.
REFERENCE: Quigg, philip W. Water~-The Essential Resource, National
Audubon Society, 950 Third Aveauve Jew York, New York 10022,

1970, -

Review with the class the imﬁorténce of vegetation, particularly forest lands,
in reducing run-off of water during periods of heavy rainfall. Only suitable
vegetation and proper land-use practices upstream can pr2tect rich agricul-
tural larid and 'ie persons who work it in the lower river valleys from the
extremes of toc much and too little water. Action must be’ taken to restrain
deforestation, burnipg, overgrazifg, and improper hill farming in the water-
shed area .f floods are to be minimized. “-

ACTLVITY: Invite to theg class a resource person from tl.e Soil Conservation
Service or the National Forest Service who will be able to show
: the watershed area in which the school is located. Ask him or
her to locate and/or discuss areas that are primarily forested,
contour cultivated, clean.crop cultivated, and so forth. Soli-
cit the resource person . ideas concerning what can or should

. be done to "manage' the watershed. Is it ‘rossible to accornplish
this management without much government involvement? Why or
why not? ' )

L
After discussion along the lines suggested above, ask the
children to review the problem with their parents for subse-
quent follow-up discussion the next day. Should city dwellerrs,
for examplz, who are affected by downstream flooding, have any-
thing to say about forestyy or farming practices upstream that
increase the frequency and size of fioods? If the answer is
yes, what responsibility must the city assume? How can this

be done? Or should we take the position that all floods are
"acts of God" and thzre is nothing man can or should do to
prevent them?

84
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* PURPOSE:  To study the effect of oil pollution on fresh. water and salt .
water.
LEVEL: Junior high school
SUBJECT: Science .
Sogial Studies
% /- . . *
CONCEPT: . Water has unique physical and chemical propertiés. .

|
REFERENCE: A Multidisciplinary Process Curriculum in Environmental J
Education, Grade 6. Edmohds School District 15, Lynnwood, {
,Washington, 1973. ERIC: ED 099 221 ‘ 1

ACTIVITY: Divide the members of the élass,into 2 number of small groups.
Each group will need samples of different kinds of oil (blive
\ oil, cooking o0il, 3 in 1 oil, motor oil,.etc.) and twice as '
many containers as kinds of oil in which to place fresh and ,
salt water. Fill half the containers with fresh water, the °
remainder with salt water. With eyedroppers, have the groups
add 5 drops of each kind of oil to containers of fresh and
// salt water.- Make similar observations after 15, 30, apd 50
drops. Why do the oils behave differently?

] \\ If biid feathers are available, have students dip them into
) the oil-water mixture -nd note what happens. Why are oil 5
\\\\\ spills threatening to bird populations?

With sponges, paper towels, spoons, or objects of their making,
have students attempt to clean up-0il from the water samples.
Hava each group report on the success of their methods. Are
the same methods of oil removal equally effective in fresh and
salt waters? In addicion to tne type of watqr, what. are some
other factors which may differ in f{resh water and salt water .
situations?




PURPOSE: -

LLVEL:

SUBJECT:

CONCEPT:

REFERENCE:

ACTIVITY:

[N

To involve.students in determining the amount of water used in
their homes. ;s

Junior high school

Mathematics - : . .
X .

There is much individuals, families, and larier sociad groups
can do to conserve water and to improve water quality. It is
to everyone's advantage to develop and practice these skills.

Environmental Education Curriculum.Infusion Jnits. General
Fducation and Curricular Services, The University of the Stace
of New York/iha State Education Department, Albany, New York
12234. .

" lee -

Lo}

Ask students whose home water supply is metered to bring to
class their water bills for-the preceding several years. The
teacher shoyld provide "typical” home water use data (his own?)
for studentd who aren't able to bring theirs.

Have stud-~nts compute the average daily, per person, use of
water fo. selected houseunolds. Instruct the class to calculate
the mean, median, and mode of the individuval household data. .
Ask students to construct a grrap.. showing individual household
variation in water usage. ’ '

Is it likely that some of the "heavy" use families wasted
water? How can you decida when water is wasted? What are some
of the easiest ways to save water in and arcund the home? When

you save water, do you save energy? Explain.

~
i

*

t
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PURPOSE: To determine the haxdnesb of a water supp’y.
LEVEL: Junior high qc“ﬁool WO ‘ -
SUBJECT:  Science ' b
. CONCEPT: Water has unique peychal and chemical proper*:es,

REFERENC&: Hougendobler, Nancy. water - And °ometh1ng hIse An Inter-"
disciplinary Environmenfal Edncation Unit for dlddle Schocl.
‘Broward Crunty Florida Schools. ERIC: “ED 085 229

\u

Review with the class the wel1~known fact thataghe odor, taste, and even.
col<r of water from a faucet varies fcom place Ao place. Explain that this
is caused, in part, by the dlffercnt mlneralS/dlssolved in water. Explain N
that the film left in the basin after washlng hands i the result of soap
reacting with minerals in the water, partlcdlarly compounds containing cal-

., cium, magnesium, and iron. Water containing high quautltleq of these
substances is called "hard" water; water tnat doesn t contain these sub-

. ‘stances is called "soft" water. '
ACTIVITY: Involve the class in testing the hardness of their water
. . supply and comparing it with water hardness in othter states
- by using the following procedure suggested in the reference
, . . cited above., Test, also, rain water to determine its hardness.

Ask a student to research how water softeners work and report
findings to the class. Try to determine if water softeners
are used to save money or for other reasonms.

In this investigation you will compare the hardness of the
wafer you and your family use with' water hardness in other

states of the United Stat: . - ,
.- ) .
MATERIALS:
. ‘tép water \ test tube
liquid soap * : graduated cylinder f
: nedicine dropper : ] cork '

, water-hardness chart (see following page)
PROCEDURE:

Pour 125 milliliters of tap water into a clean, dry test tube.
Add 10 drops of soap solution to the water in the test tube. -
Put a cork into the mouth of the test tube.

Shake the test tube +‘gorously. Then permit the te 't tube to
remain undisturbed for approximately 5 minutes. Are the soap-
suds still visible? If not, add another 10 d~~os of liquid

soap to the-water in the test tube. Follow this procedure .until
the soapsuds are visible after the water has remained undis-
turbed for 5 minutes. To convert your results to water hardness
in parts per miilien (ppm), multlply the number of drops of soap
that you added by 20, Usin, the table on the follcving page,

% 87
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’ compare the hardness of water in your community with other
areas in the United States.

[y

#

-~

WATER HARDNESS IN THE UNITED STATES
: 4

State Hardness State Hardness
o Yy (ppm) (ppm) ‘
. ’ Alabama . 0-60 Montana 121-187
. Alaska 61-120 Nebraska 180+
* Arizona 180+, Nevada 121-183
’ Arkansas 0~60 “iew. Hampshire 0-60
California 180+ New Jersey 61-120
Colorado 61-120 New Mexico 180+
Connecticut 0-60 New York . 0-60 =
. Delaware 0-60 North Carolina _ 0-6C
Elorida 180+ North Dakota 180+
Georgia 0-60 Ohio . 121-180
Hawaii .0-60 Oklahoma 180+
Idaho 121--180 Oregon 0-60
. Illinois “ 121-180 Pennsylvania 61-120 .
Indiana 180+ Rhode Island | 0-60
Iowa 180+ Souch Caroliha 0-60
Kansas 180+ South Dakot » 180+
Kentucky 121180 Tennessee 61~120
Louisiana 61-120 Texas 121-180
Maine 0-60 Utah 180+
Maryland 0-60 Vermont 060
Massachusett 0-60 Virginia 0-60 . .
Michigan 121-180 Washipgton 0-60
i Minnesota 180+ West Virginia 61-120
. Mississippi” 0-60 Wisconsin 121-180
Missouri 121-180 Wyoming 180+
Y
5
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PURPOSE;

LEVEL:
SUBJECT:

CONCEPT:

ACTIVITY:

To pxamine the historical variation of rainfall in a geographic
region.

. SN
Junior high school 7i?él\';>

Machematics

’

There are limits to what water management can do to control the
availahility and quality of water.

Assign to one or two students the task of visiting a local
weather station which has been operating for many years, Ask
that they bring back to class rainfall data obtainable from
weather station records for the past 20 or so years. They
should securé not only total annual rainfall for these years,
but monthiy totals as well. If a personal visit is impossible,
ask a student to write for such available data fiom tue nearest
U.S. Weather Bureau station. )

Present the data to students and ask that they work in pairs
(preferably with the aid of a hand-held calculator) to calculate
average rainfall per year, avarage rainfall per month. Calcu-

Jlate also the percentage of deviatinn above and below the

averages present in ;he-w%ttest_and dricst years and months.
Graphing the data mav be appropriate.

€

What, if'any, patterns of rainfall appear to be present in the
records? Is it likely that the area will ever again be as wet
or dry as it was during the years used in this inquiry? Is the
community prepared for very heavy rainfall or very severe
drought?

-~

-

o




PURPOSE: To study the erosivz power of running water.

LEVEL: Junior high school .
SUBJECT:. Mathematics
Science
CONCEPT: Water is connected to everything else in nature. Therefore,

it cannot be understood or managed as a separate entity, unre-
lated to the rest of the physical or human environment.

REFEREﬁéE: Rockcastle, Verne N. Water Wonders. Cornell Science Leaflet,
V6l, nl, 1967.

AdTIVITY: In the spring. or.after heavy rains Trdeks and rivers are muddy
with sediment from upstream erosion.

Ask students to collect from different streams or rivulets a
uniform sample, such*as a quart or gallon, of muddy water.
Working in teams of two or three, have students filter their
muddy water samples through dry paper toweling that has been
weighed. Dry the towel containing the sediment amd reweigh.

. Calculate the weight of eroded material carried by a gallon of
water.

Obtain from the nearest United States Geological Survey office
(of isted in the telephone directo¥y) the rate of flow cf
the. nearedt stream they measure in the watershed from where the.
samples wefe\E;:zn. Since one cubic foot contains about eight
gallons, “the chass can calculiate, roughly, the amount of soil

- ‘carried away daily. :

Is this of concern to farmers? To city dwellers? What, if
anything, can be done about the problem?




PURFPOSE:

LEVEL:

SUBJECT:

CONCEPT:

ACTIVITY:

~ - l
/ |
83 |
, - 4///,1 |
.

To show how water transportation affectcd the settlement of ‘.

North America. ‘

Junior high school

Social Studies )

* / » ~

Watex quality and availability directly affect the physical

environment, health, and all human institutions and activities. .o i

Obtain maps showing the population centers in North Americs

‘for periods through the 17th through 20tn centuries.. Have

students answer the follow1ng questions:

1. In the 17th and 18th genturles where was most, of tﬁé‘ . ‘
immigrant (as- compared to the native Indlan)/%opulaLlon .
located? ) .

% ©

2. Why did Cincihnati and St. Louis grow faster than other
cities in those areas? Name some of the_early cities , ) :
founded on the Ohio River; Missiscipi River. .

: \ ‘ [ N

3. Why was St. Louis known as the "Gateway to the West™?

4, What. major change to Amerlcan society occurred in the -

1870's and greatly reducéd the importance of waterways P

on travel?

@

5. Name the present five largest cities in the Unitefl States;
* the werld., Are they all locatqd on bodies of water?

¥

‘ 91
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PURPOSE:
’ LEVEL: _
SUBJECT:

CONCEPT:

- ACTIVITY:

‘ (§EFERENCE:

.

To consider the impact of water shortages on life style.

Junior high school ' s

Social Studies

There is much individuals, families, and larger soe¢lal groups
can do to conserve water and to improve water quality. It is
4to everyone's advantage to develop and practice these skills..

The Christian Science ionitor, March 18, 197@&

In an article entitled "Coping With a Water Shortage," a Monitor
correspondent in northern California reports that residents are
taking actions such ag the following -to reduce water consumption

in their drought-strickea area:

1. Placing brick sized or larger plastic bags in toilet tanks
to reduce the seven gallons of water used each flush,

2. Reducing time spent under the shower to save some of the
40 gallons used in a typical five-minute shower.

3. Saviﬁé bath and/or sBapy lsundry water to use for teilet
flushing. . r

4. Saving clegr rinse water from the washing machine to water’
plants or, shrubs.

5.  Reducing drastically the use of automatic dishwashers and
garbage disposals.‘

6. Washing automobiles by hand ﬂéth very small amoun.s of
water and a grease sr'venc.

Engage the class in discuss.ng the seriousness of a drougnt
that forces such actions. Ara such actions new in America?
Why or why not? Would such conservatiosn practices '"make sense
in a part of the U.S.A.. that has aburidant rainfall? Why or
why not? Are students personally willing to undertake such
practices voluntarily? .

"
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PURPOSE: To examine relationships between urbanization and stream

° flooding.

LEVEL:’ Junior high scheol . .

t S

SUBJECT: - Social Studies p .
Science ' ‘

CONCEPT: Water is connectéd to everything else in nature. Therefore, *

+ 1t cannot be understood or managed as a separate entity, unre- R

"lated to the rest of the physical or human environment.

. ” ‘ ' ’ 3

] Urbanization has greatly increased the amount of rainfall that runs directly .
= into streams. Sidewalks, parking lots, streefs, and huilding roofs are all

impervious to rainfall. The water dropped d rlng heavy rainstorms is not
retained by trees, grass, or abcorbent soil as it was in earlier times when
the site of present cities was primarily forested or agricultural land. -

‘ There is evidence to suggest that in higily urbanized areas a three-inch

i rainfall today can cause¢, as much flooding as . six-inch rainfall caused in

earlier tiwes. The more fraquent and more serious flooding occurring in
streams beiow large urban centers today often produces disastrous conse- , 3
quences on trailer parks and other low—cost housing located on flood piain

land.

ACTIVITY:-

-

Inpage the class in calculating the area of impervious material
on (1) their school ground, and (2) their home or apartment
site. Calculate thg volume of immediate run-off water that
would be discharged from their schodl and home land during a
five—inch/ralnsLorm. Trace the flow of this run-off water

into collecting streams and ultlmately a river.

Discuss, with input fron a specialist from the city =anitation
department or,from the city.planning commission what, if any-
thing, can be done to reduce rapid water run-off from an urbar ,

area.

Discuss with the same r:= Ource person what, if anything,

caa be done to reduce flocd anage in flood plains below the

city.

Why isn't more being done’

- v




PURPOSE:

LEVEL:

SUBJECT:

CONCEPT:

REFERENCE:

ACTIVITY:

1t

To review important uses of clean water.

Junior high school

Language Arts

—~

A

Y

Water quality and availability, dlre;tly affect the physical

envirdnment, health, and all human institutions and activities

Water Pollution.

A Unit Developed by the' Environmental Educa-
tion Project Staff,‘Tcpeka, Kansas Public and Parochial Schools.

ERIC: ED 097 217

Use the puzzle shown below according to the directions given.

P

CLEAN WATER URE PUZZLE

3. The first letter of each word has been placed in the first
block to aid in getting the proper word.

b.ock for each letter of the word.

4.‘ The last column labeled "WHO" is ysed to identify who uses

1 the particular way that the word'-

(or needs) the ‘wate{
Ewamplex) f you had the word "FOOD" then you

4 describes.
would write '

'people and wildlife" in the "WHO" column.

There is one

WHO
B
C T >
r
s ) )
'ﬁ ) ~
i -
D. - v
F i .
.S
B
F ) 3
_ OKOCGIN SWMMGNLL - RDGNIKNI . TAOBGNT. SGH&FII
~ EHMO HTAEBRNIC‘;‘ ' GNIBTHA IGNI3K DOFO
1. Each scrambled word fits into one of the lines above.
2. Each word represents a use or need that people and/or
) wildlife have for water.
. }

[

‘
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PURPOSE: To examine the po.sibility of electrical productlon from tide
: action.
LEVEL: .Junior-senior high school
SUBJECT: Science
CONCEPT:‘ In water management;.as well as in other environmental concergs,

¢ choices must often be made. People should have the necessary
knowledge to understand the issues and meke wise decisions on
them.
REFERENCE: Walker, Harry O. Energy: Options ahd Issues. Davis,
California: :The University of California, 1977. °
1 ) - ' ‘- . ’ . *
The possibility of utilizing the rhythmic tidal.motions of the ocear.s has
attracted man's interest for cénturies. ttempts 'to harness the massive
quantities of energy contained in tides have not been utilized on a large
scale. Of the dlfﬁlcult;es surrounding this energy source, there are five

major concerns: - N
1]

1. Tidal power plants are site SOZcific. ‘In North America, only ‘
two 81tes appear feasible. Passamaquoddy Bay Area north of -
the United States-Canadian bordef has an estirated poctential of
1,800 magawatts. Another site in Knick Arm of Cook Inlet:

(Alaska) has potential for 9,500 megawattﬂproducrion. Both
sites are favorable for power generdtion due ‘to small ‘inlets
and large’ bay areas. . | - -

~

2. Tidal productlon areas are located distant fromaenergy consumption

o

- centers. Transmission from the Pagsamaquoddy Bay Area.is feas1ble,

Anchorage, Alaska would be the only logical site to use Cook
Inlet power.

3. " Because the arrival of each high tide occurs 25 minutes later than
the previous tide, a problem of phasing .e periods of generat:on
to the periods of energy needs arises. Some plans for air or
water power storage to match supply and demand exist.

¢
~ [

4, The generating systeuns would have a large capital investment per
° pctential kilowatt. The construction dnd maintenance of devices
in demanding env1ronments is a problem., :

5. Possible adverse cnvironmental effects have to be considered.
- Although thermal pollution would not be~a problem, 1nterference
with the movement of marine species 1s of concern.
At the present time, energy cost does not encourage development of this
system. Future increased cnergy costs, may encourage development of tjidal
power electrical energy. . A model of a tidal power graerator is shown.

ACTIVITY: Suppose both generating plants (Passamaquoddy Bay and Cook
Inlet) were built. Would the amount of electrizity produced
, .

o <

]

% A | . 95




2 ) ) .
be.a significanc contribution to present U.S. total production
of electrical energy? Should U.S. general tax funds be used

to build such projects that.would provide power fot very
" limited areas? .

- ) ‘ Tidal power unit sites . )

.

- / — : : s BAY FLOOR i
- £ REVERSIBLE PITCH : -
- _ GCENERATORS

Tidal power unit schematic . ’
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- PURPOSE: ~  To stress the importance.of feedlot waste %roduct control.

‘ . . LSRR VR
- LEVEL: ’ Junior-senior higk school i o ) ? (
. SUBJECT: Science . ' !
% : N . 8“; e . (
CONCEPT: =~  Water: is COnnected to everything else in nature. Therefore,

1t cannot be understood or managed as a separate entity, unre-
lated to the rest of the physical ox human environment.
REFERENCE: ‘ Watér Pollution. Environmental Education’Curticulum. Topeka,
. Kansas Public Schools. ERIC.( ED 097 217, . ..
) 1971 EQ Index. National Wildlife Federation, Washington, D c.
. (ERIC: ED 59 073

- Waste water run-off from animal manure in feedlrts into streams is serious;

)

vaporized ammonia can overdose laked a mile away with nitrogen.

Waste Equiva1ence

1 cow, =16 pebple
1 hog . 2 peoplev -
7 chickens 1 person T

A

The Environmental Protection Agency (EPA) now requires federal permitn for

feedlot Operations of over "1000 animals® Feedlots are of particular environ-

_ mental concern because (1) the wastes of many animals "are concentrated in a°

" small area, and (2 ) most feedlot waste does not go through sewage treatment.

ACTIVITY: Discuss the'following questions. What is a feedlot? Where are
feedlots .found? Are feedlots a cause of water pollution? Do

) Compare the concept of a feedlot with 1000 cattle .with 1000
A cattle grazing on a 5000 acre range." Why is the feedlot more
potentially harnful to water qualipy?

o

-

.

all feedlots poll%te? ) . . o ) A




PURPOSE: ~ - Té6 show that water can be boiled at rgom temperature..

A E SRR
- gﬁEVEﬁ} ] dyniorlsenior high school <’ ) -
.'SUBJECT' Science . K o b e .
. ‘ ) . . c. .
CONCEPT' , Water has.unique physical and chemicaI treperties. ”
-t 0 [ .
. . ’ - )

*

,,Pure water boils at .100°C. at sea 1evel. Atmospheric pressure at sea level
is defined .to be the air pressure that will support a column of mercury 76

tall. ‘Ar pressure can be thought of as a force per uni* area which is.
pushing dowri on the earth. ‘To boil, water’ must be given energy (by heating)
-to overcome the air pressure “and cohesiveness among,water molecules.

An alté“native way of boiIing water which does’ notfinvolve heating is to
Teéduce the. air pressure. - If thé air pressure is sufficiently reduced, .
water - will boil at room!temperature. This phenomenon is evident- in high
altitudes, the reduced, air pressure is responsible for the fact that water

4 re

. boils at temperatures\iess than 100°C. . . .

ACTIVITY: Place.a small.beaker of. room-temperature water undef .a bell
) - jar or a vacuum ‘pumps The edgés of the bell jar should be
I, ' ¢oated with vaseline to insure a good seal. Start ‘the vacuug
) pump. - After a few minutes the water should start to boil.

° i

[

.. Ask the students to explain.the phenomenon. Some may believe - -
“ the wéter. is heating=~-the experiment can be .carried out with‘ W

a thermometer in the water. < .
o 7 . L [y » N
- ]

A .
' Pose this question td students: .If reduced air pressﬁre'lowers e T
_ the boiling point of water, what will increased air pressure' . -
,- = do to-the boiling point? Water is often heated above 100°C. ' .
in pressurized systems for ‘use in minimg sulphur. This pro— ) rf%f;
cess 1is knowy as superheating water, Some students may be- ffk’ A
o interested in researching .the use of superheated watér. ‘ //;/ ' o
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REPERENQE.ﬁ

. ACTIVITY:

~

,

A =7to everyone s advantage to develop and practi®e theke skills.

.worry about? Why or why not? 1f'such substances shouldn't be

‘T become aware of the wide range of water pollutants discharged
from American'homes.- . °

. t ‘ -
Junior—senior high’ school ) e

- R -

Science - s . : o . '
_\ Al o . . . - . - .
Sn A} *

’ There is much individuals, families, add larger social groups
.can do to conserve water and to improve water quality. Itris®

) . . =

"Water in New'Mexico EPA/Cit izen knformation Exchange Program,‘
No. 3, August l975. T e - - . . ‘

- ‘ - 1' - g
Remind the class that ‘not all'household wastes are placed in the -
garbage can. “The ,kitchen sink,,the teilet. bowl, and the lavatory
are Used- by many persons for dispbsal of liquid. substances used
in-and around the home. Present to the. class- by means of.an = . .
overﬁead transparency or duplicated handout theffollowing list
of‘common household substances and the’ ‘toxic §ubstances they .

contain. ‘ - . Y t -
. . . )

e Antiseptics;‘ ccrbolic acid, alcohol, hexaclorophene g .
Astringents: alcohnl, zinc chloride ~ - f\§§ i o
Bleach concentrate: sodium hypochlorite’ ~ o

wl cleaners: caustic alkali or hydrdchloric.acid )
B ble bath: Polyphosphates -or aryl sodium sulfonates :
Charcoal starter. pertoleum naptha - ° .
Cleaning fluids:' chlorinated hydrocarbons .
Cogmetic liquids:. mineral-bil ’ ) } _
Deodotdn: lotion: aluminum chlorhydroxide =~ - '* . b
Detergents: surface active agesits . , o va .

.Disinfectants: pine oil, phenol " Lt N
Floor wax liquid: petroleum néptha‘ . . .
Furniture polish: petroleum olventh . i
Metal ‘polish: petroleum'solventst . 7 T < =

_ Mouth wash: °thy@§l, boric acid, menthol . . .
» Pesticides:* prganophosphates, chlorinatgd hydrocarbons.
Rat poison: arsenic, phogphorous, warfarin * .
.  Rug shampoo: alkyl. $odium sulfate
. Shampoo: polyphosphates
. Suntan oil:  menthol and aalicylates
Weed killers. 2,4,4 or-phenyl mercuric acetate
_-Wood-préservatives: chlorinated solvent
Viregar: aFetic acid :

How many of these substances are being used in students' homes?

How many of these, substances dre dissolved and not likely to 'be .
femoved in 'a sewage treatment plant? Is the small amount of. dis-
charge of these substancdes from one household really something to

flushed out of the home, what other means of, disposal ate
available? 1Is this practical? What makes ‘something practical"”

- .

. 99 ' :
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 ACTIVITY:

0

19 stress that serious diseases can be transmitted in impure

*  Typhoid .* o qﬁeks - 2—10% : '
. Paratyphoid - lO agys . ‘High (infants, aged)
Cholera - | . 2-3 days ) 75% it -epidemics o
¢ Leptospirosis " 4=19 "days - High among agedg L

water. : . . Do

Junior-senior high, sehool . ..

Science .o

.
”

Water qualitv and- availability directly affect the physlcal »
e‘nvironment i; th, and all human insti utions and activities. .

. 3
Y
- . . .

Water Quality Unit. Edmonds School District 15, Lynnwood

€

Washington, 1974. , ERIC. ED 099 237 . o

I3 - LI

. .
5 Mo «

® ’

R ! Incdbation -7 .
Disease : Period .~ Case' Fatality

0
- - [N

Ask students ‘to research water-borne diseases to find fatality
rates and immunization.procedures:: Look for statistics con-
cerning ‘the rate of.incidence of the diseases in the’ United.
States* and"world-wide. Why is the rate much lower.in the: .. .
United States? What are som& procedures - régﬁfarly taken in

the, United States: te.protect against wator-borne aiseases?

3 e
. . v !

A .'

. L4 N *
. \ - . . . \




~
SE: . ¥ '_To investigate factors affec*ing rate o£ water evaparation frg:}
R Free-watér surfaces such as.lakes or reservoirs. '

o Junior-senior‘high school o ot N o

thl“ ‘Science ‘ PO RN .ﬁ - ‘ . e

.’ Y Kvd

~—~y
-

Water is.connected to everything else in natpre. * Therefore,
it carrot be ‘understood or managed as a separate’ entity,-unre-
;lated to the rest of the physical or human environment. e

.
ot ' -

vmmon sense also'suggests (1) that wind blowing across the surfacejof
water incredses the rate of eyapotation, and {2). that ‘warmer bodies
f ater-will eVaporate faster than cold. ones. Air pressure and humldity

.

» X

.
cvaporating pans wuich they use to measure rate of evaporation.
. These pans. are simply circular containers ‘about. five feet in
dianeter;y aud ten inch;s déept The’ dev1ce also includes a.
thermometer to measure water, tumperature.and an anemometer .to
meﬂsure windospeed, Conceivably, a weather servite station
might have, a pan ‘they would loan -to.the. school--if not,.
acceptable components-needed td make ‘an evaporation pan should
be. easily .available in most ‘schools. .
When the pan is operable, assign teams of students ‘to collqpt
the following data daily over a period of sgveral weeks~- °
preferably in early fall or late spring,. when some dayg are
«7 1likely to be hot: fractional inches of evaporation; water
\ temperature, atmospheric‘temperature, wind speed, air pressure,
and humidity. Develdp a'table or matrix to examine the inter-, *
®elatedness of these factors. . . : °

Ve

3

' National Weathér Service data indicates that evaporation from
shallow lakes in the United-States rangeg frem about 25 inches
per year ir ‘climate such as found in Maink to more than .80
inches in the very hot and dry southwelstern U.S.A. Loes th& .
collected data fall within this range?, Why is it likely to be

. higher? Using an extrapola!!ﬁ figure of amount of water that
evaporateé per year for your area of the United states between

have students calculate the amount of water that evaporates
yearly from the largest%lake in their community or state,

7
t
.2 ¢
\N\. -1

. -\‘\ ) , -~

k]

« CO , 101
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the, extremes of 25 inches id Maine and 80 inches in Arizona, R
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Junior-sénior high school

, fiSUﬁJECT}% ' Science oy N ' ) Py . ' ‘.
- LR Social Studies ) N

.. -CONCEPT: There arg limits-to what, water ‘management fan do to conteol
A . the availability and quality of water.

* - -

" —
’REFERENCE; The Iceberg Cometh. Newsweek July 4, l977 p72. )

) Icebergs, due to the fact that seawater as it freezes releases.its salt
" °content, are potential sources of billions of gallons of fresh water.
. The feasihilit§\~f~towlng Lcebergs from Arctic regions to areas in need of °
' -water has been proposed but as of now has not been attempted. A proposal
e now betng considered by cil-rieh Saudi Arabia ‘is-to bring-a 100 million—ton
g rectangular glaéier 1 mile long, 1,000 feet wide, and 900 feet deep from ., .
’Antarctica. The plan involves wrapping the iceberg in plastic to reduce the
melting, still the 6 to 8 months would cause 20/ of the iceberg o melt.
"Evem with the $90 miIlion cost, some believe that the iceberg water wduld
-be less expensiverthan water from desalination plants. . . .
g ACTIVITX.- Find other articles on: iceberg towing in. science journals. Do |
’ ~ icebergs appear to be a. viable sdurce of fresh waterﬁ Might .

’ ' the removal of icebergs from Arctic 4reas affect the ecosystem >
of that area?, How much effort shoul’ be made to bring “fresh
water ‘to areas of the world that are naturally"‘dry’ "Should
the "melting ¥cebergs" source of’ fresh water be considered a

. promising 'idea for water-hungry Southern California?

rd [

e




VREFERENCE:; Murphy, James E. Water, Pollution, Part 1 - Background. s \

ﬂ . suppresses chemical activity and warmer water-accelerates it. Plant life ‘ jf
: $
£

<

" water ﬂue to warmer water conditions. . "

//ﬁMe temperature can also affect the relationship between orgunisms. For

o

LEVEL; 2 Junior-senior high school ’ - 7 - ,' -

.SHBJEéTg’} Science - o : . MAICE - T
' Social Studies ’ .

.- .
’ ™ e ~
. = . \
. \ » . i y

.

CONQEPI} Water is connected to everything else in nature.. Therefere, . .
c it cannot' be understood or managed as asfeparate entity,

P  ‘unrelated to the rest.of the pliysical or human environment.

Lo Secience Activities, January, 1972, pp4l-45. . . ) \'%

1 \ .I l'\ "

Thermal poliution of bodies of water is a se: 1ous problem.° Heat which is )
often discharged from waters and irrigation waters -can dramatically affect

[

2 aQuat:Lc plant and animal 1ife. : S . Lo

* e | - : & ' ) ‘
Temperature is important to aquatic. organisms because it regulates or limits ;

. vthe biochemical reactions within their bodies. In general; colder water ,

may -enjoy longer growing seasons or migrate into previously inhospitable

)
A ‘e

example, fish. eggs in' warmer than usual water will hatch in early Spring, : A '%
long before any natural food is availadble.- Rapid changes’in temperature are '

.algo an internal physiological disaster to animals accustomed to the. gradual . i
change of seasons. ' -

Ed L4 . -‘ §
o : : : N L CoLs
- For these reasons, it is recommended that heat added'ts a freshwater stream 1

not exceed that which would raise .the water temperature more than 5°F. dur-

int the minimum daily flow, - In lakes, 2 3°F. increase’'in water temperature
should not be exceeded. .

£ A - e - °

A rapid indicator of the thermal environment of-a body of water can‘be -

obtained through the analysis of fish species igp habitatiorn. For some :

species of fish, the maximum compatjble temperatures are'providéd:

93°F. growth of catfish, gar, white or yellow bass, . -
spot ted bass,,buffalo, carpsucker, threadfin
shad, and guzzard shad, < i .

* 5,

80°F. - . spawning and egg development of catfish buffalo, ¢ ]
‘thread shad and guzfardgshad _ .
. T ’ ,&L - 1! -
“ 55°F. 7 spawning and egg development of salmon .and trout,
except lake trout; p

’ é A
48°F. spawning and develogment of lake trdut; walleye, -
northern pike, and sSauger., .

: aw *
3 | . ;

4

As the fable points out, the fact that many fish can live at a higher water  ° T

temperature than at which they can reproduce can explain the gradual dis~
appearance of a species, L

~ . R 'a,
) CW .

| -103
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*

me. lo alities, thermal poilution has ‘greasly altered the ecosystem of
'dy'of water, The Mahoning River.;n Ohio, used to cool Youngstqwn steel
lls, for example, has been as hot as ll7°-. ..

,There are solutions to ‘this problem. Closed circuit water systems h;Ne been
bullt for power plarts. « The Environmental Protection Agency (EPA) now’

-requires .tcoling towers for new power pldnts on Lake Mlchlgan.

”y

)

: ﬁ-/ \
ACTIVITY: Discuss the following questions What is thermal pofl tion ‘of ® )
water? Why is it a serious.problem? What types of 1nd
. are the worst thcrmal polluters? How can thermal pollutie be
alleviated? Is it "fair' to require power companies or ste€j
g plants to build and yse closed circuit water systems that arg
expensive just to save some fish? 4 L
- ) ‘\
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) iUﬁEQSE:, To propose the creation Sf a student organlzatlon whicn mdhi tors ’
water quality... v . . ,

LEVEL: Junior-senior high school

- SUBJECL: Science . .

. Social Studies o .

T CDNCEéT; Water quality and availao&llty directly affect the physical
environmenq, health, and all human institutions and activities., .

'REFEﬁﬁNCE: offutt, Thomas W. otudents in a Water-Testing Program. The

Science Teacher, January, 1975, pp#3- -46. .

»

©

: In October, 1972, Congress passed into law a bill which amended the Federal

S Water Pollution Control Aét. Much attention has centered on the punitive '

: “aspects of the act with little notdce made of its pervasively constructive ‘

theme. Provisions in the first séction of the Act mandate public partlcl- ’

’ patlon. The Act also requires states to submit annual inventories ‘of water

3 quality and to ‘conduct a statewide monitoring program. . .

E - .

. In Ohio, for example, a program by which students and their ‘teachers from .
areas around the state use university equipment to regularly test water
* quality in their localities has been developed. Data collected is not to -.

be used in litigation but serves as an early warning system.
1

T ©

. » , ACTIVITY: . For this activity to be a success, you, the teacher, or dnother
. adult must first of all be interested. The inktiati n and *
- maintenance of the progran will depend on your interest.

-+ If you dre interested in. sponsoring a group of students, contact

. your localauniver31ty or the EPA, for their guidancé. The,jour-
- ] nal article cited above provides additional 1Qformatlon about -
5*5 }~ " ~the program described in rhis activ1ty .o
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i PURPOSE: To examine the reduction of marshes and swamps in ‘the ecogystem.
‘ LEVEL: Junior-senior high school ) ’ ' ) ..
T SUBJECT: Science -+ ' »
T P ! Social Studies . vy . '
£ - . ) st 2 - N \ 2 .
CONCZPT: Water is. connected to everything €lse in nature. Therefore,

it cannot be understood qr managed as ‘a separafe ‘entity, unre-
s . . 7lated to the rest of the physical or human env1ronment. ‘

Much produetive farm- land in the United States has been developed from swamp

land w@ich vas drained by -elaborate systems of tiling and ditches. Land de-

., velopers in Soyth Florida, near San Frgncicco Bay, near the Great Dismal Swamp
s in VirFinia, and in many other places have used massive filling operations
to create highly valued building sites for homes and apartments. In fact,

coastg l swamps and marshes are often regarded as wasteland to Be filled in

: or drpined for ugeful purposes. ‘ . .

~: ‘E‘i . ~ ‘ -

: ACTIVITY: . Ask 'several students “to; research the importance of swamps and .
: | marshes in natural ecosystems. One student, for example, might

| focug on the importance of such places for waterfowl, another
f on the role of the Evérglades .in the shrimp fishing industry in
. ) 'f the Gulf of Mexico, another on the life cycle of several commer-
| cial varieties of ocean fish who start their lives in shallow
coastal waters. Ask 4 student or two to research the importance
of swamps and marshes in providing areas for natural storage of
v water and later slow release, in regulating stream flow, in

t preventing floods, and in keeping wateg tables high.

After students report on their findings to the class, involve
. the total group in discussing issues such as the conflict -
. . between what might be most prbfitable in the shqrt run to a R
. ’ farmer or land developer bit not in the best ‘interest of the °
- R - community in the long run. Since marshes are notorious ds
o breeding places for mosquitoes, wouldn't it be a good idea to . ‘
. drain all of them? Who shouild make the final decision on a

L}

question such as this? ,

- Y

-




PURPOSE:

LEVEL:

SUBJECT:

CONCEPT:

»

/

REFERENCE:

v

ACTIVITY:

.

-

i R
99, ' \

4

j
i
’ > ;’
1

-~

To pxovide an accurate aicounting cf thé water used in household .

activities, H -
v |

Junior—sedior high schoqﬁ

Science
Mathematics i Sk !
Social Studies .

4 ; . .

2 i
There is much individua s, families, and larger social groups
can do to conserve wate and to improve water quality.; It is:
to everyone's advantagd to, develop and practice these skills.

Leydon, Michael B. Domestic Oases: A Study of Household e
Water Use. Science and Chlldren, January—February, 1973
pl?’-lgo - //

-~

i . -

-

ot

A fairly accurate acc’unting of ‘the water used and the ways .
in which it is used inh a household can be made by,ma1nta1n1ng
"use sheets." On the sheets, the major appliandes of-water B :
usage are listed anZ/the frequency of use iz Indicated. . ///”

- ‘

The capacity of a dishwasher or washlng/machine can be deter- e

“ mined by measuringAthe drain-off. “inks and toiiets can be - g
filled to their nbrmal levels with pre-measured .water, To _ e ’
measure the watef used in the bafhtub, a piece of tape can pe’ .
attached to thg side and calrbrated as pre—measured water-is
added. When Ahe bathtub is used, the amount is recorded c¢n
the "use sheets." For showers, the bath drain is closed until,
the showeft is completed and quantity of water noted

By kéeping accurate .'"use sheets",-the quantity and ways ; in’

iich’water are used can be determined. Bar graphs may “be

constructed, to represent the quantity of water used”in the

various ways over a week's period. )

For those students living in city water districts, there is an

easy check of the accuracy of their water, accounting. Before . ‘
and after the study, note water meter readings, Readings may

be ’n cubic feet of water which will be converted to gallons.

1f the meter does not indicate the unit of measure, contact

the water department to obtain this information.

Why.will the volume+«of water indicated by the meter usually
exceed thé amount accounted? What are some of the uses of

water which wgre not recordeg on the "use sheets'"?

1f, a large discrepancy between the ! usezsheet and meter amounts

, occur, students should be encouraged to investigate for the
cause. Was it due to faulty accounting, or are there leaky
fadcets or a toilet that is not functir ing properly? Improperly
functioning water softeners can also use large quantities of

water,
~

~o107
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ERIC

LA v Text provided by ERIC

100 ’ - :
T . f
’ &
: . o :
. Using the data from the "use sheets' or water me*er readings, n
* - . . 3
have the students calculate the amount of water their families- 7
use in a year. Using the average amount of rainfall and the
eurface areas of their nomes, have students calculate the-ameunt . .°
of water strikiang the roofs of their homes and’ compare this “to
the amount of water they use, o o9
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;PURPOSE: To examine conflicts inhe;eﬁr in obtaipning city water :pébliés.

LEVEL: i Junior~senior high svhiool .. .
‘e SUBJECT:" . Social Studies : - '
I -

- P . - « .
*
R D . . -

T CQNCEPTE . In water management, as in other environmental concerns, .° ) -

vy

AR e cholces must: often be made. “People.should have the necessary .
- * _ knowledge to understand the issues and make wise decdisions
- L " on them. : o . _ N
- . N . ,
.. Many grewing cities face impending water shortagés. Patterns of growth and .
patterns of water usage 1noicate the need to develop additional water . -
resources within the next several years to avoid serious water problems beore o

‘i the year 2000.

., [y

In many midwestern states city water SUpplie are-dre lakes or
- reservoirs formed by damming streams or ri ©rs. Pir £ .; build another ‘;
~ dam to assure a city's yater supply for future years a-.e suappcrted ovr T
. ,opposed.strongly by various groups who # 11 be a;fected by such projects., Lo
- h /’\
ACTIVITY: - Indicate to the class that a large city. nearby is propasing to
ol “build a dam to increase lLS water supply. : . o
AU  Ask individual or small groups,of students to volunteer to play ' N

the roles.of varipus groups of persons such as the following
who support or oppose the project: ‘ 3

' . (1) The City_Chamber of Commerce personnel who aréue strong
that an assured water supply is critdcal, in attracting

° new industrial and commercial developments.

(2) Construction firm workers who believe the project will”
K . N provide several kundred jobs.

-
<

{3) The farmers iho_ will lose their land.

-

(4) Water ski enthrsiasts and sailkoaters who believe presedé

lakes are becoming overcrdwded“ ) -; TN
S (5) The treasurer's office in the cdunty where the lake will
e be formed who objects to losing the taxes now being pa;d~3
" ) by farmers who will be displaced.

: (6) City water and sewage department personnel who argue

strongly that new water suppiies will Le needed.. R

- Y ~

¢ _ (7) Ajcounty agricultural agent who believes the area is 13sing
) N f r too much of iLs good farm land for uses other than '
raising rood. _ . .. .

A 1
%

_— Have each individual or grquﬁ assemble facts and arguments and
. . - - present theit, point of view to the class. Provide opportunity

LY



LTS Xy st

K . v

" for "cross-examination" of ehéh bresenéer's position,
. Rt L .

. Finally, ask the class to vote to decide whether the dam should
? be Buidt, ° *. T ' ’

SO N
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PURPOSE:- Té‘study man's use of flowing water to produce electrical
, - energy. . ; ‘ -
_ ' LEVEL: - Junior-senior high school - LT .
SUBJECT: ~ Social Studies ) .o
CONCEPT: In water management, as well as in-other envircnmental concerns,
[ , choices must pften be made. People should have the necessary
, knowledge qo understand the issues and make wise decisiOns on
A -them. . .- ‘
e’ A L s " :«" ;
.REFERENCE: The World Almanac. New York:? Veyspaper Enterprise Association,
: . Inc., 1977 Coe .. . . .

. f’ .

Within the'last ten years, the amount of hydroelectric energy produced in the
United States has remained at 3 near constant 15.5% of the total electricity

produced. Since the consumption of electricity has been incre451ng ano ually,

. new hydroelectric facilities are being proposed.

<

1

ACTIVITY: Have students divide info two teams.  One group wi.ll support
: the building of a hydroelectric facility along with the neces-
sary accompanying reservoir. . The other group will oppose the
hydroelectric facility because of the envircamental déstruction
it will cause. Have each group research the social, égonomic,
e recreational, and aesthetic aspects of the proposed dam and 2.
reservoir.

° *

A debat%.may‘be held in which the teams present their -arguments.
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*. PURPQSE: To examine efforts to presarve wild and scenic rivers.
-‘. \‘ . ., ) ’/" . .
LEVEL: Junior-senior high school ./
) SUBJECT:. . Social Studies’ VR y

/ " Science I . v

N ; . Y
"CONCEPT; .  Water has recreational, aééthatic, cultural, and Iinspirational’
. values which contribute tb the quality of human life.

Yo . - - : /

ACTIVITY:. "Secure from ghe Sierra Oigb, the Audubon.Society, or some local

- ‘ sportsmen's club a film/ghqt depicts a“beaumiful wild or scenic

’ o river. Many students qilr identify vicariously with activities

’ suck. as canceing (gspegially in white water), fishing, camping,
.and viewing wildlife found along rivers typically shown in such

films. :

»
. »

Unvite a knowl#dgeable person from the Sierra Club- or.someone
who has’been active in opposing dam construction and/or stream
chanpelization rroject to come to tne class. WAsk the resource
peg&%n*to review with the élass the process by which a riwer
can’ be "savéed" as a wild or scenic river. Ask that they’ review,
also, efforts being made in your state or in neighboring states
. to save rivers or free-flowing streafis .  What arguments can
: be advanced in faver of .such action? Typically, what general -
types of persons are for or against such pction? What can be

o ° done on an issue of this type by a citizén who wants to become
involved? What, if anytliing, cin be ‘done by school-age .
children? ‘ . ) R
. . - N
{ !’ ,
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PUBPOSE:{W ~ To understand one~dimensiqn79ffche water quality problem in
. . + Lake Erde. . TS R
. . i . ; o e

LEVEL: - . Junior-senior high school -

SUBJECT: . Social Studies s o

: Science L . . :
' ‘ *

CONCEPT: Water is not unlimited; therefore, wise water management is

essential to our continued social progress.

¢

.QEFERENCE: * The Cause of Pollution in Lake Erie. In Water Quality in a

Stressed Environment (Readings in Environmental Hydrology).
Edited by’Wayne A, Pettyjohn. 1972. ‘

»

Several large cities in the Lake Erie drainage basin have coubined sewer’
.8ystems that carry both sewhge and water that drains off of the surface dir-
ing periods of heavy rainfal. The sewage systems are designed to handle

2

all sewage during normal weather, but during a particularly rainy period most

of the combined rain run-off and sﬁ%age is discharged untreated directly into’-

the lake. The cities of Detroi;g»C&;vel@nd, and Toledo are reported to dump,
b

from their comhined sewer systems, Pillions of gallons ef untreated sewage

» 1into Lake Erie. -

ACTIVITY: Engage the class, in .considering why it is more expensive to:
“ build segarate~sy$tems for surface water‘fhp;off and sewage,
.rather than a combined system. ‘Have students heard of places
where sewage has bacKed up into homes during periods of very
; heavy rainfall? What causes this condition? If a city built

. . a combined system that was ‘satisfactoxy 75 years ago, ¢is it
"fair" to require .thaf they modernize it today? 'Should the
* cost of modernizing beborne by the city or by someone elsa?
Who? Why? ‘ : : ' . Y,
Finally, examine how sewage is disposed of in the students’
community. Is it adequate? If inadequate, what is being
dgne to correct the condition? . ot ’

]
e
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To become aware of conflicting demands for limited water

o ! -

. tion of aerospace industry, ‘the milliohs of persons living in the
Los Angeles-San Diego corridor, and 51milar factors will be
noted. The dependence of Southern California on water imported
. ' from the Colozado- River sxould,also be noted. .

Y . hd

r : Assign to another small group the task- of researching at ‘tne

national life. The development of the, aluminum ‘industry that
depends on cheap hydroelectric power enerated at the many dams
across the: Columbia river, the irrigfted. fruit producing areas

« near Yakima, the salmon industryy and many similar factors will
be noted. > . v

’ .

¢ The shortage of water available to Southern California from  the
- Colorado River and the huge’ amount of water flowing through the
z .Columbia has resulted in groups of Californians urging that a
) huge, very expensive system bérbuilt to transport water irom
- ’ the Columbia River to Southern California.
AS .

o ) Ask the: "Southern California group" “to presgnt the strongest
possible case they can in favor of the proposed irrigation
system. Ask the "Columbia River group" to-present their case,

4 opposing the system, Aftér 1isteninguto the presentations;
involve the glass i voting oh whether‘they favor or oppose a
the idea. ~Dis;uss ‘e diffihultiés inyolved in settling intra-
state disputes. Whatmrole. if any, should the federal government

play in such disputes” }%“* N

X . e - supplies. - '
] LEVEL Junior—senior high‘:SGhoo'l . . - & Q
' ' - SUBJECT: . -Social Studies o \
i ~ Science T v . . . e
VL - - ‘ T PR s
- CONCEPT: In water management, as well as in other enﬁironmental concerns, ~
A . choices mast often be made. " People should have the necessary
e knowledge to understand the isgues and makd” wi’se decision° on -
R P ! them‘ vt o
- v =" . ’ ’ )
;_AQQIVﬁiY: - Assign to a small group of °tudents the taék 0o researching the
T importance of Southern €alifornia in our national life. The ',

SR agricultural productivity ‘of the JImperial Valley,® the concentra-

same time, the importance of’ the Columbia River basin in our .

2
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To examine the extent to whiék amounts of rainfall dictate «
agricultural practices., ' :

- . o

. Junior-senior high school ' B - :
P . : oo .

Social" Studies. : ) ] L~

fScience ' . - ‘o oo
- . » . . N Y ‘ ;
CONCEPT: Water quality and ~vailability directly affect the physical , .
';; ' .environment, healt and all human institutions and activities. - ) :
Ty . ' - ! B
- ACTIVITY: Review with the class 2 climatological map that shows incheo ) 3

(or millimeters) of average rainfall peg/year. Note that the -
B mosteproductive farmland in the United States, e.g., Indiana, E
) ‘Illinois, Iowa, tends to receive about/ 40 inches per year, N o Tl
¢ with mpch of the rain ralling during the prowing season. Locate ° L
., thegareas in the United‘StareS, Africa, and Asia that.receive %
5 less than 20 4inches per year. With/ ,this Jimited rainfall, cul~- =
tivation of crops suchli-as corn and/soybeans ds; impractical. 4, . - g
However, ¢easonal. grbwchs cof grass can' support flocks or herds :
of. grazing animals vhat 'fol.low fié grass." As long as Ehe ’ .
* rancher or nomad, keeps -his numbér of livestock within the ’
limits that the-semi-arid ecosystem will support conrinuously,

 he is making ‘the miost productlve use of the resouirces nature e
5 prnvides in such lands. v R s ) :
Engage the class in disc@ésing auestioas such as the fellowing: w
. I, Tc it possible to ruin margi%al grass lands by overgrazing? :
o S - N « M » ) . 3
) , ~ 2. Is it likely that priVately owned or publicly owned grass o
. . . lands are more likely to be overgrazad? Why? | . .
L IR . -
# ° . :
:: vy 3. How would véu'proceed tc establish a "fair ptrice' to :
" ) echarge cattlemen or sheep men for the right to graze their .
S E . anirals on National ¥orest Lands in* our western states? : .
g . ) ] . .
e\ 4, How wouid you pro eed to determine the number of animals
R permitted 2d.a given area? W0uld this number vary from
year t¢ yeaf@ Wwhy? - — - - . . ) ’
«(} . v &
- . . .
- - ) ‘\
A . ' . . .
- . LY * .
: st

LR

4AFullToxt Provided by ERIC .
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i . PURPOSE: To examine a problem associated with agricultural frrigation,
. . . . + .

P ‘7LE§§L: : Jﬁﬁlor-senior highschool
. SUBJECT: Social Studies e '
- $ ' Selence - - e
" ‘,: m e \ ) .

CONCEPT: Water is not unlimited; therefore, wise water management is
-7 essential to our. contlnued/social progress.

IiEFEBENCEg__ The Christian Science‘ Monitor,. March 31, 1977. -

Review with the class the rather surprising fact that irrigation is spreading
faster in Nebraska than in any other state. Indicate that mud?{of the water
used to irrigate crops, particularly corn, comes from deep wells that farmers.
have drilled on tneir properties. Hydrologists are certain that farmers are
taking up water from the underground natural ¢ ctorage areas much faster 'than
the natural rec e rate." This condition, unless corrected, must eventually
‘result in no- irrj#ation water available from, these ‘wells (Such a conditich

: has already occurred in sections of Texas' Parhandle wheze wells have been

S -overpumped for many years. )

ACTIVITY: Discuss as a total class 8r in small groups ‘questions such as ]
the followihg which may require legislation and/or court deci-
sions in the future. Who owns underground water, the state‘or
the surface*landowngr* Should permits be required before
: farmers "can drill irrigation wells -on their properties? Should:
- meters be placed on farmer-owned wells—to-regulate the amount °*
) of wvater that may be pumped from them? If certain’agricultural
- ’ practices such as leaving more Ccrop re51due on the soil for
.o mulch and avoiding overtilling could reduce gignificantly the’
) ' amcwat of water requlred to grow a crop, shou;d the State have
. . the power to requiré such practices? Why or.why.not? ’ . .

.
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. . . - Polk County, Florida (or in their home area)?

Sf* §2

PURPOSg: To examine the influcncegof large-scale developments on

ground water supplies. . s ’
- , '.' .
LEVEL & Junior-serior high school .
' SUBJECT: "Social Studies S
Science 7
a ¢
CONCEPT: Water is connected to everything else in nature, Thereforg '
' it cannot be understood or managed as a separate entity, unre-
L. lated to the ’rest of the physlcal or human environment. o )

LI

RﬁFERENCE: Brown, Lester R.; Patricia L. McGrath* Bruce Stokes, Txenty-

, ° Two Dimensioqs of the Population Problem. Worldwatch Paper #5.
. 1976. , _' o
. g R ) ’

Review with the ‘class the commonly.used practice of obtaining a water supply

by the process of drilling a well into underground water-bearing layers of

‘gravel; shale, or rock. In past times a cheap, pure, and plentiful supply

of water could often.be obtained from wells drilled to a depth of 50-150 ft:!*

It is possible, however, to pump out of an“underground water table (aquifer)
». 'more water than natural processes put into it. The bookiet refprenced -abeye
. reports, "In Polk County,Florida, the water table fell 21 feet in recent
. fyears, as’ the giant amusement park Disneyworld and Jdther developments drew =
new recidents into the srea. Local scientists predict that if the county s
populatiop grows 50 percent in the next decade, as expected, ﬂatastrophlc
water shortages will® develop.

"ACTIVITY: £ngage the class in discussing questions such as tne following:

t

1. Who "owns" and/or should own the underground water in

il ' '

2." Should ‘action be taken to halt further drop in the .

‘ water table level? What kind? By, whom?

3. Who .is "responsible" for developing water problems such

R as that surrounding Disneyworld? - ¢

* Try to personalize more fully the probiem cited above by asking
a student or two to discuss with a local well—drlller (a) whe~
ther the local water table level is falling, and (b) what
suggestions he has for solving the problem around Dispeyworld

- or wherever the'water table is falling rapidly. :

-~
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PURPOSE:

-

P

LEVEL:

SUBJECT:

<

CONCEPT:

REFERENCE:

. ACTIVITY:

o

*

- .

To encourage student ‘involvemert in the location and abatement
of water pollution problems. .

« .

Juniior-senior high school ’ .

Social Studies, | ’ .
Sc‘“nce ’ - :

.There is much individuals, familiesg and larger social groups
can do to conserve water and to improve water quality. It is
to everyone s advantage to develop and practice these skills. .

Burke, Kevin. A Social Apbroach'to Environmental Science.
Science Act1v1ties, June 1973 pp36--37.. ‘
For a homework assignment, students can be asked to obtain
water samples from ponds, streams or rivers that may contain
chemical or bacterial, pollution. It may be: nelpful to prov1de
students with the following information: . me tal platlng indus~
tries often release cyanidej electrical. device, paint, and
- pesticide -manufacturers are sources of mercury; and industrial, . °
domestic, and agricultural sewage outfalls frequently contain
nitrates or nitrites. > v

0y

.
’

After a number of water samples have been collected, the )
samples may be analyzed for contaminants. The Pollution
Detection Kit by Damon provides an instruction booklet and, g,*
materials requ1red to test for ammonium, copper, cyanide, hydr .
gen sulfide,” lead, mercury, oil, pH level, bacteria, and sulfur
dioxide. (A gu1de to water testing equipment appears on page

148.) Groups of students may be given several water samples <
to analyze and be_asked to prepare written-reports concerning
contaminants. . - : -

. I1f samples are found to contain s1gn1ficant ‘contaminants, the
class should decide on the action to be taken. Should letters
be written? Should the person(s) responsible for the pollution
be notified before the newspaper or the Environmental Protectlon
Agency? One seventh grade: class' response is reprinted in

Burke's article cited above. .

.

Understandably, many students will feel resentment toward water
control officials and manufacturers, feeling that inaction on "
their part is responsible for the.condition of the water, In
order to provide another perspective on the problem, the’ s1mu—
lation game Dirty Water may b. -sed. :

In the game, students assume the role of a water pollution
control official facing the task of keeping local bodies ofl -

. water in a normal state of ecological balance. ‘While the

major sources of water pollution are often industries,. play- .
ers discover that it is neither wise nor possible to restrict
all industrial wastes. Establishment and enforcement of water

118
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Aruitoxt provided by Eic:
.

~ A} .
.

pollution.and eontrol mea5ure; are-costly, hence students must
deai with financial problems. The winner is the student who
most effectively anticipates pollution control problems, pre-
vents the overpopulation of aquatic species, manages finance
eéfficiently, and counters’pollution originating out of his
jurisdiction. - ' * - /

s L]
Experience with the game will provide students with a feeling
for the magnitude and complexify of water pollution problems.
With the new information provided from the sinfulation game,
students may draw’ conclusions ass'to the poliution probleﬁ )
which they :found in their  analyses of the water samples.,

4
-~ 0
-

LY .

“
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:- PURPOSE: Tq examir e nature of water pollution problems in developing
. countries

: . XiEVﬁL:' Junior-senior high school . : ?
"7 suBJECT: ©  .Social Studies . ‘ ) .
i - ‘ Science ©
'g* . CONCEPT: Water quality and availability directly affect the physical .
s . " environment, health, and all human institutions and activities. ’
; ’ ¢ REFERENCE: 'Pollutjo -—Nemesis of the Third World: The Christian Science
Lo Monitor,n3<ly 13, 1977, ppl6-17. - o . ’ ‘
; Bring to class and/or involve students in bringing to class picttires from the
: . s National Geographic magazine or other magazines or sources such ag the one
g~ cited above that show how people in the African desert countries or in under-
: _ developed areas such’as rural India or Malaysia obtain their drinking water.
i Typically, it may,be hauled or dipped from an open well, poured in open jars

or cans, and carried by women or children many yards or even sevéral miles -
.to their homes, where it is used for drinking and cooking. It is not uaknown
B to have drinking water dipped from a river not far downstream from places |
.oy where bathing and clothes washing is occurring. According to the World Health
S Organization, in 1975 only 22 percent of the people living in rural areas of '
. developing countries have reasonable access to safe water. An even smaller

. 15 percent have .adequate sanitation. A majority of rural dwellers do not
have access to or choose not to use human waste disposal facilities such as,

outdoor latrines. RN " ) .
» °

-

ACTIVITY: Engage the class.in discussing what can or should be done to
© improve this situation. Does the developed western world have '

a responsibility to help ‘improve this situation? If a drilled- - )

well for an Asian or.African village seems to be a good idea ) ' s
’ _ to.an American working in one of those countries vn a U.S. -
: ) . Government aid project, is the idea necessarily viewed as a
3 ) good one by the villagers? Should the pump be made in U.S.A.
- or elsewhere? Where? - .

£}
- N

After discussing such questions, invite a regource person such
as a veteran who has served in an undeveloped country or a for-
mer Peace Corps member to'come to class and react to class
ideas. Finally, ask each member of the class to assume he is

‘ . Minister of Health or Minister of Economic Development in an
undeveloped country. He has the task of writing, in a page or
two, his plan for improving the drinking water and sewage

e ,disposal systems for his country.

. oy ,

-
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PURPOSE: To demonstrate the eroding power of water drops.
¢« LEVEL: Junior-senior high school
< ‘SUBJECT: Science ' ‘<
CONCEPT: Water has unique physical and chemical properties. « = .

Drops of water, which are nearly spherical in shape, have unusual penetrating
ability because of water's high surface tension. While all liquids have some
surface -tension, that of water. is unusually high because of the strong hydro-
gen bonds that join water molecules together. Thus ‘a drop of falling watex
should "hit harder" than_a drop of some "softer" liquid. -

, ACTIVITY: Develop a procedure for.comparing the influence of drops of
water and some other liquic such as glycerine when dropped on a
soft erodable substance such as soap or chalk. Standardize, as
much as possible, the size of the drops by using identical

h‘medicine droppers or pipettes” for both liquids.

- _‘Discuss the weathering and/or eroding effects of storm-driven
B drops of water on soil and rocks. 'Discuss also the even
o stronger ‘forces exerted by frozen water when it expands in rock
crevices. - , . - -

”

i

'\
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PURPOSE:

LEVEL:
SUBJECT:

CONCEPT:

REFERENCE :

<

ACTIVITY:

<
4
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To collect watershed data by use o. a questionnaire.
Junior-senior high schcol

Social Studies

Science

r

Water is connected to everything else in nature.

Therefore, it cannot be understood or managed ¥
as a separate entity, unrelated to the 1est of
the physical or human enviromnment. L

A Curriculum Activities Guide to Watershed p o0
Investigations and Environmental Studies,
Peter A. GailLand others, Institute for
EnvironrentalPEducatior, 8911 Euclid Avenue, .
Cleveland, Ohio 44106. ERIC:, ED 104 651, ’

Engage the class or oups of students in
developing a questionnaire to collect data
concerning factors that may affect the quality
of water in the area. Discussion on itéms

to be included will likely lead to a list

that contains several found in the sample survey
on the next page. )

Arrange questions so that you can get people
expressing their feelings about their town or
comronity, what they would like to see corrected,
early in the interview. Save potentially sensitive
questions such as where animal wastes are 4
disposed for the end of the interview.

The skill of the student while interviewing' the
respondent is critical in determining the extent
and quality of responses obtained. Have students
préctice uider conditions ‘they might face in

the community. Role play with teachers, parents,
or other students. Students,should be prepared
to deal with questions such as, "Why de you

want to know this? How will this Znformation

be used? Will my name be used? Might this

get me into trouble?” Suggest tosstudents that,
whenever possible, ques onnéiges be filled out
at the door rather thanﬁ%ﬁQPg left for later |, .
pick-up. ’ - { oot

After collecting the, data analyze it for evidence
of community attitudes toward water quality.

A "letter to the editor" that summdrizes findings
and makes recommendatiops hight’ be a culminating
ocutcpme. Or a r&ort to the town“ cduncil
might be appropriate.: X ) .

:

122
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“ : WATERSHED SURVEY ’ '

.4 . . N
e N - ‘ ‘<

Good morning, Mrs, Jones. "We are gprking to help yoﬁ gef

« improvements in the community that you feel are impbrtant,
We are interviewing some of the peonle in our town to find

outwhat they would like us to include in our report to +

£he town council, and to get information to support the

research some of our class members are doing. Any’ help

you give us will be kept confidential. The report will be

a summary of responses and won't mention any names. ~
1. What situations or problems concern you in our town’,
2. How do you feel these could be corrected?

.20. What kind of pets and how many? ’

21, How do you dispose of animal waste?

22, How do you disposc of yolir garbage? incinerator
—. " _garbeze truck ____Poutdoor burning

r
Name .
Address - . , .

3. Do you have a garden? . _yes no
4. Do you use a fértilizer? yes no; what kind? ,
;, 5. How do you di ,o.e of raked leaves? grass?
’ - 6. Do you“feel our town uses an excess of salt on
our roads? yes no
.7. Has the salt affected you car or driveway’ yes
‘ _no .
8. Do you own a well? : _yes no . '
’ 9, 1Is it presently in use? _yes no;.Has it
. eéver been contaminated? yes . * no
10, Do you have a septic tank? Or tie in to! the town
.+ sewer? o > -
* 11, Does your basement flood? often occasionally -
... ' _____ almost neyer )
. 12, Has y your septic tank ever over-flowed” ) yes, often
: yee, once ox twice no, never
13. Do you have«a garbage disposal7 ;mes no )
14, Do you have a ¢réek nearby? yes no
- - 15, If so, are’ there any odor problems?  yes® no
16. ‘Has' your creek ever over-flowed? yes, often
veg, once or twice no, not that I can recall,
17. - Has the over-flowing of {the creek ever caused any
. demage? __yes no .
18." If so, what kind? °
. 19, . Do you oim any pets? yes no \

-




PJRPOSE: To examine a problem associated with irrigation,

LEVEL: Junior-senior high school - . w3
SUBJECT: Social Studies ) :
. = Science
k } f - - - - .
CONCEPT: . In mgnagement, as well as in other environmental concerms,
. > choi must often be made. People should have the necessary

knowledge to understand the issues and make wise decisions on °
them, .
s
~ Soil scientists indicate that proper irrigation of arid lands is a difticult
- and complex gask. It involves much more than just fldoding or sprinkling the
proper amount of water on growing crops. Improper sub-surface drainage and/
- or year-after—year evaporation of.water 'from the surface of fields can easily
result in salinization of fthe soil. As water evaporates it leaves behind the
mineral salts found in itj in less than 50 years the surface of the land may
contain So many salts that desirable crops cannot be grown. Large areas of
land im Pakistand and India are in this condition. The soil can be reclaimed
only by installing proper drainage systems and by using large amounts of
water to leach out the excess salts. This removal of salts through drainage
canals obviously reducesvthe quality of the.water for subsequent use down-
. stream. o s >
N (.
ACTIVITY: Engage the, clﬁss in discussing what action, if any, should be
e taken in theffollowing case, and by whom:

s
¢ LAY

v

<8

A, farmer in Nebraska or Texas or some similar semi-arid area
has enough money -to drill some wel}s to irrigate several hundred
acres of his lard, on which he can raise large crops of corn,
. ‘wheat, or grass., He does not have .enough capital to install
- the proper drainage system before he starts to use heavy appli-
' c4tichs of mineral-iaden water on his fields. He is uncertain
about the futuge'of-his water supply or the market price for

. his crops. :
M ¥
2>




. PURPOSE:

LEVEL:

SUBJECT:

CONCEPT: .
9‘:«

ACTIVITY:

te
"

17 - ,

)

- To examine conflicting demands for use 5% limited ‘water
supplies.

Junior-senio¥ high school
; .

Social Studies .

Science p - o
. . . 1] " ' A

In water management, as weil as in other environmental concerns,
choices must often be made., People should have the necessary .
knowledge to anderstand the issues and make wise decisions on

' themo s t

Review with the class the evolving United States emergy plan’
that forsees greatly increased use of coal as an energy Scurce
. during the next two decades. Review also the, 2act that the
large strippable areas of low sulphur coal in the Great Plains
area of the United State§’appear to'be preferable to.use rather
than the deeper, higher sulphur coal . of Appalachia.

Economists report that the most economical w;y of moving coal
from the Grezt Plains to other parts of the country where it
can be used to generate electricity is by pipeline. The cbal
can be. ground into fine powdgr, mixed with Water, and pumped
through large pipellnes just as oil is moved in this manner. -

“he Great Plains have inadequate rainfall EOr many agricultural
crops tand thus uUse extensive and growing am0unts of water ‘or
irrigation. Water used to pump coal to the' East or South obvi-
ously would not be available for'local usegg ‘Should the limited
amount of water be used to produce food or! energy9 'If energy-
producing ‘companies are able and willing tJ pay more than the
farmers can for water, should this be pecm{tted° Why or why
not? Who has and/or should have the rrnai say on such questions?
Ask a small group of students to assemble»the strongest case
they can in support of using water in theGreat Plains- for -agri-
culture and other local needs. _Ask anotfér small group to ,
prepare the best case they can to use thf water for "national
energy needs." 4:{ ' ’
After the presentations, involve the clé%s in assessing the
strength of arguments presented by eath»‘ide. Is the energy

erisis so severe that either farmers or’energy users must 'lose’
In this battle for limited water? Whab other options are
availablie? )

§
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- +PURPOSE: To'study the aesthetic value of wild and scenic rivers.
LEVEL:  Junior-senior high school . ‘
Y s
SUBJECT: ©  Social Studies .
R Art ;
{ Lot
CONGrras Watér has recreational, aesthetic, cultural, and inspiratiomal X ..
valugs.yhich contribute to the quality of human life. ) .

’ Ll
= A . N

REfﬁRENCE: . Rivers Wild and Pufei A Priceless Legacy. National Geographic,
SR v152 nl, July 1977, pp2-59. , *

PR E

.In 1968, Congress passed the Wild and Scenic Rivers Act. Presently 19 .

rivers are covered by the Act. To qualify, the rivers must possess out-

standingly remarkable scenic, recreational, geologic, fish and wildlife,
: ;"hjaLﬂriC, cultural, or other similar values." Under the Act, rivers or
sections of rivers are classified as either: l) wild--unpolluted, undammed,
with only primitive surroundings, accessible only by trails; 2) scenic-- B
“undammed, with shoreline largely undeveloped, atcessible by road; or 3) ' '
recreational--readily accessible with some development and preexisting daqp
allowed. - N

Y

Many people in the United States believe the need for flood control and
hydroelectric power tq,be greater ‘than scenic beauty. Although 50,0600 dams )
now restrain U.S. rivers, the-U.S. Army Corps of Engineers estimate that N
ofily about 38% of -all sites*with hydroelfctric potential in the United ) ‘
States havé been dammed. 4 e T o
ACTIVITY: Have students research the efforts to preserve wild and scenic
) rivers in America. (The article cited above includes a-detailed
map of those rivers presently protected by the Wild and Scenic
Rivers Act.)

ST TR LI

Does the beauty of a wild or scenic river compare with the
. advantages of flood control or electricity produced by non-
' . polluting generating plants? How can the ‘failure to build-
hydroelectric power sites be justified in an energy-hungry
America? What can the natural rivers provide that money
cannot buy?

RIC B 126




~PURPOSE:

JEVEL:

" SUBJECT:

REFERENCE:

-

&

ACTIVITY:

T 119 L . \,

To provide, students with an awareness of considerations wulch ’
must be made in planning a nature study area.

! v n - -
Junior-senior high school | Lo © - . .
Social Studies T N .
Mathematics LN . . -
Art . . ) ¥ ” Y. T ’ .-

¥ L4
’

Water is connected to everything else in nature. - Therefgre, L
it capnot,be understood or managed as a separate entity,

unrelated to-the rest of the physical or human environment.

3 N .
A Multidisciplinary Process Curriculum in Environméhtal, .
Education, Grade 5. Edmonds School District 15, Lynnwood\ S
Washingtox;,.w?a. ERIC: ED 099 220 '
. Locate an uhimproved or' wooded area with’ é strean passing
through it. Obtain permissioaxfrom the owner of: the land .to
survey the area. Have students.measure the size of the land -
area, size of the stream,~and note the location and. sizes of =
trees,. the elevation of the land, and any other unique features
of the area. N Y - , '
<, ~ ' oy
-‘Eave each student or group of students make” a scale drawing of -
the area and include, on the map the loeations of trees and
streams. With the idea of making the area‘'a nature center,
haye the students propose ‘the locaticns of .trails, benches,
bridges, pienic tables, etc. by marking them on their maps. .
A variety of idea for the area could be proposed (nature
trail, picnic'area, ampitheater) and “shown- on each group's
plans for a particular uce of the land,

N

4

° f

In addition, each group could propose guidelines as to the . . -
number of- people wh ‘could use ‘the facility and rules regarding

use of the facility; Would their proposal cnange the ecology-\\

of the area? How might the aquatic life in the stream be :
affected? What ‘measures would be undertakén to insure that’

the nature area would not become a worn-out playground? .

\
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v‘PURPOSE‘ To provide an example of environmental and economic cgnsider;
ations invo;ved in.water management decisionS. .
- LEVEL: . Junior-s‘%enior high school ~ . .Y,
~;‘SQEJ§GT; . Language Arts . . )
T e Social Studies 8 . Co : .. .
Séi&ﬂ(f&u« . ) s
s . e L4 : .
- sCONCEPT 2 In water management, as well as in other environmental concerns,

e choices must often be made. People should:. haveﬁiﬁe necessary
ST knowledge to understand the issues and ‘frake wise ., decisions on
, them. : ol - \ S
_REFERENCE: Water Quality Unit. Edmonds School District 15, Lynnwpod

%? B o Washington; 1974, ERIC: ED 099 237 ) . .
* ACTIVITY: Prepaie multiple copies of the situation and role cards. Each ’
. . - person should have a role card. If the group is large, those
' students who do not have presentations to make may be"on the,
County Joard of. Commissioners. Each group (role) can be limited
in their time of presentation.* Following presentations, the
Board can vote to close the #ater' shed, leave the watershed
open, or ‘some compromise of the.positions.

<

. SLTUATION .CARD A

'

']“ R - . ’
l_ v SITUATION CARD , . N
A prorosal has been presented to the countv Commissioners.

by the Water District to close the largest district water>
shed to access by any people except Water District personnel 1

for operating purposes.

N

You, as’ an interested citizeh with a definite interest as

stated on your Role Card, either support or disagree with

tne move by the Water District. . . \
R .

Whether you agree or disagree with the ideas stated on your

‘Role Cdrd, or the views of the groip you represent, you are /1

to plan an argument to’ present to the County Board of Com- {/& .

nissioners defending these views.

A

N
woth Wi Loewers W e n

i Fod 10 it =t

a . '
yiﬁ,};wmw. Ao e
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LOCAT, WATER DISTRICT MANAGER 1 Person ‘

Recognizes‘benefits of more easily maintaining a quality
water Supply for paLrons.

Having pruolems now with intruders (littering, potential
forest fire danger, lake pollution, and vandals).

~

' ENVIRONMENTALIST , 5 people

> . (Sierra Club or other), - .

1. Close the watershed to atl motors.and motorized vehicles

but allow foot travel bepcnd the outer boundaries.
- 7y .

2.. By allowing only foct travel it would allow area to be
returned to a naturally balanced environmentally sound
condition. S :

’ AMERTRAN CANOE ASSdCIATION 3. people

< 14 Would close .of f many miles of good canoeing streams and®’
lakes. ) .

2, Canoeing is compatible with waterohed uses - no pollu-
tion, oil, noise, etc.

3. Canoe campers are generally regponsible outdoorsmen -

) don't leave litter, etc. EER
‘ CoaT
SPORTSMAN 3-5 people . i

1. Doesnft want streams and lakes closed because of recrea-

) tional value. . .

2. Man %is essentidl to an area of this type because if he

were not present natural resources would be wasted.

1

Other points.

D

o, n
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LOCAL RESIDENTS DESIRING TO' HAVE WATER .
SHED LEFT OPEN 5 people

wse

Farmer - Wants to use the range land within the wapershed

A

PR
\

5

LOCAL RESIDENT DESIRING TO HAVE'WATER
SHED LEFT OPEN _5 people

Resident - Enjoys being away from city because of peace

- and quiet in a WOoded‘ﬁuégoundingw
} ,

- —ch . '
. LOCAL RESIDENTS DESIRING TO HAVE WATER -
SHED\LEFT OPEN S pegple
A . '
City Merchant - Is airestaurant owner with business located
near access route to watershed.

e i e %

[y

N LOCAL RESIDENTé DESIRING TO HAVE WATER.
SHED LEFT’ OPEN 5 people .

t

Local uitizen - Environmentalist. Lives dquite far into
i the reserve and needs to drive'to get to

. his home. >
" . LOCAL RESIDENTS DESIRING TO HAVE WATER ° o
‘ . SHED LEFT OPEN 5 people #

Caretaker - Tgkes care of a lake withir
, can see how people'use this area, but still has
his own feelings as well as those of his depart-
°  ment to contend with., D)

the watershed.: He




.

LOCAL GOVERNING BOARD - COUNTY

Must run county for both health and satisfaction of all
membexrs as well as their safety.

2. Operate under a manual’ of regulatiocns for county boards.

[ !

v
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PURPOSE: | To become aware of che%ica; pollution of water supplies.

LEVEL: Senior high school

®

B F1
AV

| SUBJECT: _ Science

i
&
£

CONCEPT : — Water quality and availability directly affect the physical
- environment, health, and all human institutions and activitiles.

REFERENCE:  National Wildlife, February-March 1977.

ACTIVITY: ° Review with the class the historically recent development by,
the chemical industry of new pesticides and other toxic sub= |
stances that cre known or highly suspected carcinogenic
substances.

1

Asgign a student or small team to investigate through library -
research recent examples of chemical pollution of water such

as occurred at the Kepone plant in Hopewell, Virginia, that

polluted the James River and subsequently Chesapeake Bay. ’ .
Contamination by PCBs-poly-chlorinated biphenyls of water .
‘supplies in Michigar and elsewhere has also received consider-

able publicity as did an earlier mercury compound polluticn of ]
fishing waters in Japan. After short reports from students ’
to the class on their findings, examine in general class dis-
'cussiqn questions such as the following: How did we, as
intelligent human beings, ever reach the present condition
. where dangerous® chemical pollution of waters can occur? W't‘lat1 .
can/should be done about asuch conditions? Are student sugges~
tions "prgctical"? Who should decide whether the suggestions 4
are practical or not?

E]

-
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d
PURPOSE: To determine the sources of water enteting and leaviag a water,

‘system. .

LEVEL: Senior high school. . f '
SUBJECT: Science #
CONCEPT: « Water quality and availability directly affé%t the physical

environmeﬁt health, and all human institutions and activities."

REFERENCE: Mason, Fred J., and Joseph F. Houdart. Wﬁter Quality Monitoring
R Manual. ‘Whitesbog, New Jersey: Conservation and Environmental
Studies Center, 1970. ERIC: ED 45 392

You may choose to accompany a,pond or stream study with this activity

ACTIVITY: - Before analysis of a water system (pond, lake, .stream, bay,
river, bayou or reservoir) is made, the sources of water coming
into the system should be located. Some flowing bodies of -
water may show wide-ranging disparity in pollution tests due
to effluents . . -
If a large area is to be studied maps or charts,available from
iocal, county, or state agercies may be helpful." In a city,
the stream might be walked to find the various input points.
Once the inputs and outputs (areas in which water flows out
from the major body of 'water) are located, they may be mapped.
Typical maps could lcok like these:

~

FOR A LAKE | v

o

FOR A STREAM

Assignment of the number order is arbitrary. In water testing
exerciseg, samples'should be analyzed at each location in which
water goes into or out of the system.

.

133
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PURPOSE: To examine téﬁhnologies available t® desalt- seawater.
%% " LEVEL: , Senior high school . . '
%‘ z$ SUBJEET: 'Scieﬁcef ) ' ’ S
% J QPNCEPT: Water has ﬁnique physical and chemi;al properties.

N REFERENCE : . The Christian Science Monitor, March 24, 1977.

ok £ g0t
[

An article by Brad Knickerbocker in the reference cited above reports that ,
chemist Hugh H. Sephton at the Uplversity of California's seawater conveggion
laboratory near San Francisco has devel-ped a technique which can reduce by’
" 25 to 50 percent the energy needed to purify seawater by distillation.. "By
ad?ing a very small amount of biodegradable detergent to seawater, the rate -

bk}

DT Al < oL
vy !

?, © offevaporation can be doubled." L. o
2 . , . -
. ACTIVITY: In a chemistry or physical science laboratory, involve.students
in planning a series of experiments to verify the results . s

iy A
-~
¢

reported by chemist Sephton. Plan to use two or three dlffer-

ent detergents. Plan to vary “the very small amount" of

detergent used., Plan to standardize factors such as amount - -
A of seawater used and timing procedures. Share findings and ‘
'8 . account for results, . )

R Acsign three students or studeht teams to investigatescience

5 and/or engineering literature to ascertain-the status of-

. developments, worldwide, to desalinate water- by distillation,
reverse -osmosis, and freezing, and report to the class. Should . "4

. we develop-such projects, or stress water conservation, or . N l
both? Which strategy is mdst® economical? ’

¢ P

K

A
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? T éURPOSE: To examine’ the possibility of electrical production- from the
i use of odean temperacure differentials. .
3 ’ 'LEVEL: ) Senior high school
' i
SUBJECT: Science f . .
[ A\ . 1Y * . ; 7
. CONCEPT: * In water management, as well as in other environmental concerns,
., choices. must often be made.- People should have the necessary .
knowledge to understand the issues and make wise decisions on
them. . A . R . St =

.

REFERENCE: Walker, Harry O. Energy: Options and Issues. Dawis,
. Celifornia. The University of Cali‘ornia, 1977. R p

i
.

\ Visualize the oceans, which cover 72% of the earth, as an immense so}ar
energy collector and storage unit. This energy, represented by the wate’.
temperature, holds tremendous potential for energy utilization. Around the
globe, water temperatures usually decrease at lower dépths. The maximum
temperature differential exists in equatorial regions where ocean surface
temperatures may range from 80°F. at the surface to 40°F. at depths of a

. thousand- meters._ '

Y ) <

With this difﬁerentlal low temperature heat-~ ~engines may be a feasible way -
. to convert the ocean's heat energy to electrical energy. A schematic of a .
thermal gradient generating unit is shown below. In ocean.thermal 1

units, solar heat energy, stored in surface‘water, would be utlllzed to
vaporize a working fluid sufh as propane. The :vaporized fluid would pass )
through a turbine-generating unit, be condensed in a cooling coil exposed .
to low temperature cCean water and recycled. :

. Since the equatorial reglons offer thée greatest temperature gradient, these
" areas and related places such as the Gulf Stream current are most-.suitable '
for this device. An extended water intake of several hundrud méters in | -
length might be needed. , In addition, protection agalnst tronical storms and '
transmission of pdwer would have to be achieved. . ~ J
” . »
At the present time, few environmental concerns {ver the operation of the
device has not been used exten31vely, however, so the environmental impact
may not yet be known.
ACTIVITY: What are.some of the’reasons that the dev1ce has- not recelved
much attention in the United Stétes as a potentral source of’
electricity? :

What factors may chauge this in. the future? .o

-

v ..
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SUPPORT STRUCTURE -

" (FLOAT)

o .

-

<— WARM WATER .
(24°-26°C) -

rﬁg:ﬁ"g‘;}' " HEAT EXCHANGED H,0 -
|ExcHANGEDI|| * * /7 OUTLET. (22°-24°C)
> anp ! - Q
L BOILER L :
rfGEFB"" ;
| TURBINE. 8] - o _
(GENERATOR|{| . - CONDENSER H,Q .
| OUTLET -
-———*-—_‘ . o- -] .
*rpaessua-; . (6°-87C . .
EEE__,J D ‘ .
r=———-=all
1CONDENSE§T :
b e e d
N
COLD WATER - .
(1°-6°C)
- '-‘: ‘ s

Ocean’ thermal gradiént generating unit schematit,
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PURPOSE:

LEYEL: .

SUBJECT: _

COHCEPT:

L3

. Revi?q with the class the enormous increase of chemical fertilizers, herbicides,
.an¢ pesticides being used in American truck fanm{pg and agricultu.e generally.
_ A substantial portion of the heavy applications of these substances placed on

P

To examine water pollhtion from agricultural land.

Seaior high school

2

Science .
Social Studies

Water is connected to everything else in nature.
it cannot be understood or managed as a separate entity, unre~

+

Therefore,

lated to the rest of the paysical or human environment.

o

*plants, and/or’ the surface of the soil is often washed away by rain into

-streams and - “bsequently into rivers or lakes which serve as_the water supply
as, Many of these substances dissolve geadily in water and they
2d’by the processes used to purify city-water supplies. - The
long-term effect of these dissolved ingested substances on man's health is
not - clearly known; evidence collected to date, however, is worrisome to some

for large <1
are ‘not remo.

health scientists._

AGTIVITY:

i

chemicals on the land.

the world?

Ask each group to report their Ii dings to the class. Follow

A ]

:Ask a samall group of students to examine this prs...m through
the eyes of farmers, county exteaslon agents, and agri-business
personnel who make or sell fertilizers, pesticides,"andgperbi-
cides. Do they see this as a real or imaginary problem? What
precautions do they take to minimize the likelihood of harm from
_the use of  these chemicals? s

-Simultaneously, ask ahother small group to examine the problem
through the eyes of persozs such as organic gatdeners, "friends
of the earth,” or others who are objecting to the use of such

What evidence can they offer to ‘justify
their conc.rns? How can they justify creductions in agricultural

output when there is a present or predicted shortage of food in

the presentations with class discussion to define areas of
agreement or .disagreement,

done by the various constituencies co

o

Wiat, if aaything, can/should be
ncerned with-this probiem?

<

:

e . o

T
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PURPOSE: , To study the physical aspects of water pollutiens

,LEfo; ‘Senior high school )
\ ’ SUBJECT: " Science ( L e '
- - Art - .
Mathematics .
. > R ) -
CONCEPT: - Water has unique physical and chemical properties.

2

REFERENCE:  Murphy, -James E: Water Pollution.  Part 3. Physical Aspects. )

§gience Activities, Marchy, 1972, pp30-.3. v, '
g‘, -
%f A study of the physical aspects of water pollution can find relevance 'in
¥ ! either biology classes, introductory chemistry, physicd, or physical science.

Many principles used in the work are adapted from phys cs or chemistry; -and
anplied to an ecological setting, -

>

Because this study is based on the analysis of polluted water, cities are
\\\__gually suitable sites with streams or-ponds in rural settings. Bridges or.
docks' make ideal sampling stations.* The actual approach to the study will
depend upon “ocal conditions. A single group visit to one site will produce
2 wealth of information, or strdents mav bring water samples to che class-
¢ room. In the latter ehample,oalthough arge C¢lstribution of samples are
collecte@, there are limitations on the emical tests that can be rum.

If a field trip is used, safety and supervision are essential. Also, it is
tmportafit that the field work be organized so ‘that every student has some-
thing to do, and the directions as well as the objectives of the study
should le clearly deflned. - ~ 1

ser

ACTIVITY: If a field trip is used. forms such as the "Water Data Card"
: nmay be prepared. Students can be divided into teams with each
gIOUp being responsible for measurements at a specific location,

' ' Coilection of the water sample: W:iter samples can be collected
by using a large variety of commercial devices. For this
piece of apparatus, an Inexpensive a.ternative device can be
coastrueted. (See activity describing the coustruction of a
> : - water sampler.) If time allows,. samples should be collected
’ at several areas and depth intervals of five feet--including
the surface and the bot:itom.

- 7
Y e AR I

' Analysis of the water sample:

~

Temperature - any standard thermometer is fine,

i)

pHd - use pH paber‘

Dissolved oxygen - use procedure of water testing kit or
refer to Murphy's article.

Dissolved CO; - see #3

Alkalinity - see #3

[ T
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Q9Ll Odor qualititative deseription by student.

131 .- T

6. Current - use stopwatch, flodting wood, and\pre-measured.

~

distance. Recall velocity = distance/time.

SO ) Ny 2.

7.. Specific gravity - use of hdrometer with water samples.
Distilled water gives read' ng of 1,00; large amounts of

orpganic liquids will lowe{'the reading, -

R

LA .

8. Wai ~olor - see {3.

[

e b
10. Secchi reading~- for construction of a Secchi Disk, see
Activity on ¥ecchi Disks. .To use a decchi Disk,
lower %t into the wyater until it drops out of sight.
Record this distance as well as the depth at which it
reappears when it is drawn up, . The average of the two

measurements 13 a measure of the depth of light penetration.
. [ L -,

Depending om the number and accuracy of the data collected, any

number of the following summary questions and problems may be

attempted. SRR I

1. Draw a Scale cross-sectional profile of the study area,
and use contour lines to show thermal gradients, 0y and
C0» cor-entrations, line penetration, pH and alkalinity
legels, and the nature of ‘the.bottom matasrials.

2., How i'nes, the contour affect the current and vice~versa?

3. ° What Specific factors have the greatest effect on the
current? : .

4, Explain vhat causes any thermel gradient wyou found. Will
this affect any other physical ‘haracteristics of the

water? ‘ *
. 5. How does current or lack of it affect the chemical .
- ‘composition? N

o i

6. What factors restrict light penetration? T
7. What tources of pollution exist and how do they affect the
chemical and physical aspects of the water? '

8. What practical measures could be undertakent to stop pc\lu-
tion where the sample is taken? .

9. Describe what you consider to be any major errors in the
data you collected for this study and tell how these errors
might be elminiated.

-

-~
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e . WATER DATA CARD

~

Location® . - " Date Group .

i

Body of Water __ Air Temperature Weather’

X

" ~ .* 77\.. »
General Appearance of Water ' -

-
. . ’

.

General Aﬁpéarance of Bottom of Waterway. ’ :

fr

Depth- at which
readings were taken: Surface

. : Bottom
: \, : yd

Temperature . ’

pH

1 . \

Dissolved Oxygen ¢ .

Dissclved Carbon Dioxide

Alkalinity .

Current . )

¥

l
N

Specific Gravity

Water Color :

U A T T T

Odor . ~

Secchi Reading -.

i
.
.

§ -
e
B

Y

Ky
it
i
-
“

t

Comments: T

T

J

T
N

1

. | .1‘1() | .
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fUﬁPOSE: To examine the importance of riverways as transportation E . ié
arteries. o o . -
. LEVEL: o ~ Senior high school ‘ i . ‘ ’
SﬁBJECT: | Social Studies . . ""‘. o _ N ?f‘;
"CONCEPT: o Water quality and availability directly affect the physical

environment health, and all human instigutions and activities. .

Rivers have ‘been of enormous importance in the exploration, settlement, and .
development of ,the United States. George Washington, for example, -used the ' .
- Ohio River and its tributaries when he conducted® land surveys in the Northwest
Territory.. Lewis apd Clark used, the Missouri and Columbia Rivers to assess,
for. Thomas Jefferson, the true scope of the Louisiana Purchase. Undoubtedly . - -
. the. Mississippi River was largely,responsible for the early settlement and .
. importance of New Orleans. Settlements such as Pittsburgh, Cincinnati
Minneapolis, St. Louis, Memphis, Omaha, and Portland became important cities,
in 1arge measure, as a result of their location on major navigable rivers. .
. A i .
River barges “today carry enormous tonnages of raw materials.and processed
industrial goods. Sut.tances such as coal, oil products, gravel, and ghemi~-
cals constitute major portions of the freight carried on America s waterways. s
ACTIVITY: Review with the class.the little known fact that the locks and
) channels on U.S. rivers are built and maintained by thé U.S. .
Army Corps of Engineers. These facilities are built with public )
tax monies, but the river barge lines pay nothing for theéir - .
use, Some persons believe such an arrangement gives an unfair :
advantageé to barge traffic while it discriminates against rail-
roads or highway freight haulers.

Ask <lass members to collect opinions on this' question with
special effort to get judgments from persons who work for- -
barge lines, railroads, and trucking firms. ,Discuss findings
in class with an attempt to reach coflcensus ‘or at least to
clarify different posSitioms.

t o, ’

ot
va'y
[,
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{ . To examine a pollution problem in America s largest fresh water
«w . lake, ' i

. .
%
, .

_Senior highfgchool-

Social Studies< . ° o

T'?;i;-"'u . Science - ) _ . . P
.~ CONCEPT:: Water is connected to everything else in nature. Therefore,
et it cannot be understood or managed as a separate entity, unre-
lated to the rest of the physical ur- human environment. »

~
. .

4

' REFERENCE:  Strahler, Arthur N., and Alan H. Strahler.’ Geography and Man's
% Environment. New Ycrk: John Wiley and Sons, 1977, ppll8-120,
.s) ’

AQCTIVITY. R £ m the reference above or from ‘other sources such as Science, -
- "v186, pp31-35, have a “student or, two investigate the pollution
of Lake Superior by the Reserve Mining Company located in
¢ Silver .Bay, Minnesota..

’
. f ‘e

‘In their report to. the class, urge that attentiou be given to
questions such as the following. Py .

Why .ould the company dump waste sludge into the lake for
twenty years before being ordered to stop? L

Why was action against the compaqy initiated by citizens of
Duluth (50 miles away) rather than by citizens of Silver Bay
where the plant was located? |
How does the company pfopoée to dispose of the sludge now rather
than dump it in the Lake? ~Why wasn't this method used earlier?
Has it been common practice’ for Americans to 'use streams or
'lakes as dumping grounds? Why?
\\‘ ’
\hfter the report. engage the class in discussion aimed at
clarifying student attitudes- toward governmental efforts to-
* + improve water quality in lakes and streams.

&

3 .

-

ha - -

Jot
How
o
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"PURPOSE: To examine problems associated with flood control. .
“LEVEL:  Senior high school .
2§ﬁBJEQT§ Social Studies
: s Science .
_.CONCEPT: There are limits to what water managemgnt can do to eontrol '
B the’ avamlability and\guality of water, s

Secure from a film library, or film rental service the 29-minute motion picture
"Planning for Floods", produced in 1974 the Environmental Defense Fund.
Thistfilm narrated by Hugh Downs points o t how rivers in their natural state
‘fspread ovér flood plains, depositing rich soil suitable for. agriculture. The
film-describes how levies and dams, built to permit construction of homes
and industries on the flood plains have created super-floods, diverting water
away from natural drainage patterms.  The film depicts scenes of floods along
the-Mississippi River and in Rapid ﬂity, South Dakota which ‘descroyed homes
and industries with great loss of life and property. The film makes a power—,
Lt ful caSe for effecti flood plain management. .

g

ACTIVITY' After viewing th~ film, divide the class into two griups,
> .o~ ..instruct stiudeqts 'in one group to present -argiments against
) —mandated flood pla1n zoning by states or larger political
units, while students-in the, other group present the counter
arguments, Group one should also present argur ats for the
.present policy of low cost federally subsidized flood insurance
c\ available to persons who live in areas subjected to regular
o flooding, while the second group presents arguments objecting
to this policy. i

7 .

After hearing the arguments, ask each clasg member to vote on
the two issues. Aré they for or against mandated flood plain
zoning? Are they in favor of eliminating federally subsidized

flood insurance?
-

S
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‘PURPOSE: ~ To study the composiéion of seawater.

-CONCEPT ¢ Water has unique physical and chemical properties.

/

1
/

s

‘LEVEL: - Senior high school
| .SUBJECT:  Science’ \
: - " Mathematics

Fl

* REFERENCE£- Laboratory Experiences for Earth and Space Science. Arlington

’l.

-

2.

‘ 3.

'3_‘ - County Public Schools, Arlington, Virginia, 1965,

A Some of the rainwater which falls to the earth is carried by streams to
rivers and by riverssto the ocean., As the water passes over the land and
into the streams, minerals dissolve in it. .This dissolved mineral content,

EY - 18 carried into the octans. Analysis of seawater divides the minerals into

a. class of compounds kriwn as salts. In one million kilograms of seawater

~ there are thirty-five thousand kilograms of salts.

ot

The\seven major salts in seawater are:’

" \ Kg. per million

e Kg. of seawater
, : Sodium Chloride (Nall) . 27,213
Magnesium Chloride. (MgCl2) 3,807
Magnesium Sul fate (Mg$04) . © 1,658
Calcium Sulfate (CaSO4) T 1,260
. - Potassium Sulfate (K2504) i T 863
Cdlcium Carbonate (CaC03) / 123
Magnesium Bromide (MgBry) /// 76
. © . Total 35,000
i . ‘ R e g N ¢
ACTIVITY: Provide students with information in the “table above. Have

students Jolve the following problems: <

How many kg. of dissolved minerals are contained in 100
kg. of seawater? In 1 kg.' of seawater?

Sodium chloride content of seawater is how many times that
of magnesium chloride? Express your answer to the nearest
ten th . - ’

Sodium chloride content of seawater ‘s how many times that
of magnesium bromide? Round your answer to the nearest
whole number.

If you wanted to mine 7,614 kg. of ‘magnesium chloride from
seawater, how many kg. of seawater would you have to pro-
cess 1f you could get all of the magnesium chloride out

of each kg, of water? .

Of the seven salts, how many are classified as metallic
salts? List them.

e
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. TEACHING RESOURCES

FILMS

The following films may be useful in providing audio-visual supplementation
to water-related activities. All of the films are 16mm. and are arranged
alphabetically by title, followed by distributor, release.date, and running
time. The predominant theme or concepts advanced in' the' film are listed.
Addresses of distributors are included at the end of the film list. 1In
addition, the ;nterest-level(s) is given following each entry:

p = primary
«el = elementary
' . jh = junior high
sh = senior high
c(i) = introductory college
c. = college
g = general

Those films followed by (EGFF) are included in the Educator's Guide to Free
Films and may?be obtained from the distributor by writing the request on

official sc _staticnery and mentioning ‘the Educator's Guide. Requests
should be mad® by schosl administrators, teachers, or librarians--not students.
The request date should be made at least one month prior to the desired showing
date and two alternate dates should be provided.

~
hY

This list is not intended to ..present an exhaustive examination of films on
water-related studies.. Several excellent film bibliographies éxist. Among them
are: o . .

~

Project Coast. Audio-Visual Aids, Games, and Art for Marine Environ-
ment Studies. University of Delaware, Sea Grant Program, 1977,

“Canadian National Committee. Water Fiims, 2nd Edition, 1965-1974.
“ U.S. Office of Education, 197). ERIC: ED. 067 224

Chapman, Frank L. Marine Science Film Catalog, Movies, Filmstrips,
and Slides. U.S. Office of Education, 1967. ERIC: ED 019 252

Films

The Case Against Chicken Little (Modern Talking Picture Service) (EGFF)
Water pollution by paper mills.
jh-sh 15 min. Color

Cry of .the Marsh (ACI) 1969.
Destruction of marsh in name of progress. )
el-jh-sh 12 min. Color

N

Deep Blue World (Pyramid) 1973.
Depicts marine life. .
el-jh-sh-c~g « - 7 min. Color

e
N
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A

) L . .
The Deep Frontier (Modern Talking Picture Service - 21st Century QBS) (EGFF) .

1970.°
Describes projects and shows deep sea equxpment
jh—sh-c(i) g ‘ 30 min. Color

Delaware River Model (U.S. Army Corps of Engineers) c. 1958..
Model of Delaware River.
sﬁ-c i ¢

6 min. B & W

Deterforatiion of Water (Learning Corporation of America) 1972. -

Pollution, eutrophication. P
jh-sh~c(i)-g t 20 min. Color

Dockside (Churchill) 1973.

Activities of a port.
el-jh 15 min, Color

Draggerman's Haul (Filmfair) 1975,

Fisherman's life. v . .
jh-sh _ . 18 min. Culor }

Lrop by Drop to the Sea . (Q-ED Productions) 1973. “

Oceans as a source of food, oxygen.
jh-sh-g ) 22 min. Color

“H

The Drowning Bay (King) -~ .
Near destruction of San Francisco Bay
el 9 min. Color

& /

The Earth: Coastlines (Coronet) 1970.

Creation of beaches.
. h-sh 11 min. Color

AN

The Earth: Its Oceans (Coronet) 1960.

Explains currents, sediments, tides.
el-jh 12-1/2 min. Color:

IR, ST

Ecology: A Community Béneath the Sea (BFA) 1971.

Interactions within a community.
el-*h . \ 9-1/2 min. Color

~

The.Endangered Shore: (Delaware Wild Lands) 197é.

Pollution, decision making.
e1-jh-sh-c-g 14 min. Color

} i
The Encless Sea (Learning Corp. of America) .1971. (
PolJution, water cycle, other marine related topics. *
jh-sh-c(i)-g 28 min. Color

The. Erie Canal (BFA) 1968.

Construction of canal.
jh-sh=g 17 min. Color

’
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Estuarine Heritage (NOAA) 1969. . t
Importance of estuaries, pollution.

jh-sh 28 min. Color d
Estuary (NOAA) 1376. C ‘ . ,
Effects of pollution on estuariﬂs ' ] N
el-jh-sh-g , ) Approx. 22 min. Color
. The Everglades (Films, Inc.) 1971. C ‘ . .
Effects of pollution. . . : LS L g
jh— h-c—g > c L , 28 min, Color »
Exploring the Oceans (Churchill) 1973 ) '
- Introduction to oceanography y E .
el ' 13 min. Color :

The Gifts (Modern Talking Picture Serviee) (EGFF) 1965. . , )
’ Importance of water.

“3h-sh L 28 min. Color "
Gulf Stream (Department of Navy) (EGFF) 1971. .
Study of the gulf stream. ‘ o \ .
Jh-sh-c(i)-g ~ : 28 min. Color
Harbors of America (Telefilm/Mercury 0utboard) c. 1965.
History. N . . .
jh-sh=g ' 28 min. Coler _
How's the Water? (Johnson Outboards/Florida Dept. of Commerce) (EGFF) 1972. '/.
Pollution, development. . .
jh-sh-g ° ' . -7 . 21 min. Color '
Inland Waterways, Inland Ports (Arthur Barr) 1973.
Trade, commer ce. -
el—jh ’ 15 min Color ,
An Introduction to Coastal Engineering (U.s. Army Corps of 'Engineers-L. A) l
-co 1965. |
Prordevelopment of harbors, coasts. ®
. sh-c-g | 15 min. Color
It's Your Coast (NOAAS c. 1973. i S . .
Decision making. - )
jh-sh-c-g 28 'min. Color
It's Your Decision--Clean Water (Regional Film Center) (EGFF) 1954.
Sewage treatment. . i
jh-sh-g: 14-1/2 min. Colo®®
v ot

The Land of the Drowned River (AV-Exploration) c. 1969.
Marine life of swamps. 1
el-sh-g 23 min. Color
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’ Land of the Sea (Modern Talking Pictere Service) (EGFF) 1967.
’ Oceanographic research oo -
jh-sh-c(i)-g .. 25 min. Color
. : . ¢ y
i 7'-QMe Last Marsh (Films, Inc.) 1972. ; )
‘ , Effects ‘of pollution on marsh. ~
ih-sh-g . 10 min. Celor
Men &t Bay (King) 1970. : ~ r ' . )
- Story” of near destruction of San Francisco Bay :
jh-sh-c-g . i 26 min. Color

Men, Ships,-and Great Lakes (U:S. Corps of Engineere) c. 1959,

b . - el-jh-sh o . 26 min: Color

e N )

Nature of Sea Water (Dept. of the Navy) (EGFF) 1967. -
’ Physical properties of sea water, ) .
. : jh'Sh N ‘ 29 min. Color

Narth America-~Its Coastlines (Coronet) 1972.

Geographiy oriénted. )
el+jh . 13-1/2 min. Color

h

: &‘The Ocean: A First Film (BFA) 1968.

= . Sea life. £
P el . 11 min. Color

’

0il! Spoi ! (Sierra-Club) 1971.
v e Appe. . against oil pollution. ,
: el-jh-sh-c-g ) 16 min. Color

Our Round Earth--Its Waters (Coronet) 1971.

. Introductory film on water cycle.
' : el n 11 mim. Color

Paddle to the Sea (McGraw-Hill) c. 1967.
an Based on book of same name.
- : 31 o 28 min. Color

Plankton (National Geographic) 1976.
Food webs. .
) jh-sh—c(i)~g ' ) 12 min. Color
N o :
Planning for a Better Bay (U.S. Army Corps of Engineers, Baltimore) ¢. 1974.
Interelatedness, decision making.
jh-sh ' 22 min. Color

< R /
L] . - e ’
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‘Planning for Floods (Environmental Defense Fund Assn.-Sterling Tilms) 1974.
Examines dangers of building on flood plairs and restricting rivers.

- jh-sh . S 29 minw Color
The .Poisoned Sea (Hoonlight Productions) 1973.
Pollution. ) < -
jh—sh—c— ’ " : 27 min. Color
Pond Life Food Web (National Geographic) 1976 . >
) Ecological understanding . ’ T
* jh~-sh-g ‘ ‘ . . 10 min.’Color'

Renaissance of a River. (Interstate Advisory Committee on the Susquehanna;
(EGFE)~ 1965, o . )
Water clean-up. ) ;

‘ ¥
jh=sh-g ’ y L 22 ninJ Coler
The Rise and°Fall of the Great 'Lakes (Pyramid) 1961. ° Yo, Ty ' |
Rebirth of Great Lakes. - .
jh-sh-c~-g , 5 ' .18 min. Color
0 - . 4,

Santa Barbara——Everybody s Mistake (Indiana University) 1970.
0il pollution. N .
jh-sh-c~-g, - ¢3O min. Color

-

Second Chance Pyramid) 1976
Ocean sea life depletion, decision, making ' .
el—jg 11 min. Cou.or

" Should Oceans Meet? (Time-life) c. 1970,

Ecological effect of Atlantic-Pacific canal. - . -,
jh-sh=c(i)-g - 30 min. Color

Steamboat Bill (BFA) 1971.
History of steamboat captair. )
el , ) 1l min. Color

[y

Tidal Power (U % Army Corps of Engineers Waterways) c. 1954.
Tidal project on Passamaquoddy Bay explained. '

&d

jh—sn—c-g ' 25 min. Color
‘Watef BilY, U.S.A. (Modern Talking Picture Service) (EGFF) 1965.
"Conservation. ' .
« ¢ sh-c(i)-g i “ ‘ 27 min. Color
. Waterbound Qur Cnanginnguter Banks (Finemasonics) c. 1974,
History, Carolina Outer Banks. , . - )
~ jh-sh-c-g . - 18 min. Color




The Water Planet (Churchill) c. 1970.

\,;j Interelatedness.
jh-sh-g . ' 19 miy. Color

¢

Wetlahds of the U.S.A. (Macmillan) 1972,
Swamp areas.
jh~sh-g ! 12 (min. Color

MY

Wild Biver (Modern Talking Picture Service) (EGFF)

Frotection of water sources.
sh-c(i)-g . ' 13 min. Color

© .

-

The Year of Disaster (Caterpillar Dealers and Caterpillar Advertising
-Division)* (EGFF) Co
Water shortage. . .. .

sh-c(i)-g ' 28 min. Color

-

a
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ADDRESSES OF FILM DISTRIBUTORS

ACI Productions
11th Floor

35 W. 45th Street -
New York, NY 10036

Arthur Barr Productions, Inc.
P . 00 iBO’( 7"G
Pasadena, CA 91104

& sociatidn-Sterling Films
606G Grand Avenue
Ridgefield, NJ 07657

A-V Explorations, Inc.
2000 Eggert Roai :
Amherst- NY 14226

BFA Educational Media
467 Saverna Drive
Severna Park, ™D 21146

Caterpillar Dealers and Caterpillar
Advertising Division -

Peoria, IL 61602 ' s :

Churchill Films
622 North Robertson Boulevard
Tos Angqégs, CA 90069

Cinemasoniés

CET Film Laboratory A

639 Wellons Village

Durham, NC 2-703,

(WATERBOUND must be ordered

through University of North Carolina
Sea urant College Program, Attention:
Di. W. L. Rickards, 1235 Burlington
Labs., North Carolina State University,
Raleigh, NC 27607.) )

Coronet Insfructional Media

* 65 East South Water Street

Chicago, IL 60/ )1

Delawa. e Wild Lands, Iac.
5806. Kennett Pike

. Centerville, DE 19807

Department of thc Navy

Naval Educatic . uud Training Support

Center:
Atlantic Commanding Officer
Naval Station, Bldg. 2-86
Norfolk, VA 23511

Filmfair Communications
10840 Ventura ‘Boulevard
Studio City, CA 91604

Films, Inc. .
Director of Distribution
1150 Wilmette Avenue
Wilmette, IL 60091

Indiana University
Audio-Visual Center
Bloomington, IN 41401

Interstate Advisory Committee on
the Susquehanna

2101 Noxth Front Street

Harrisburg, PA 17110

Johnson Ogtboards
DistriB: ted by:

‘Florida Department of Commerce
Film Library

Collins Building

107 West Gaines otreet
Tallahassee, L 32304

King Screen Productions
320 Aurora Avenue, North
Seattle, WA 98109

lLearming Corp. of America
* 5065 Berwyn Road
College Park, MD 20740

Mécmillan Filme
34 MacQuesten Parkway So.
Mt. Vernon, NY 10550

» McGraw—~Hill Text Films
330 West 4snd Street
New York, NY 10036

> i
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Modern Talking Pictnre Service
2323 New Hyde Park Road

Néb ‘Hyde Bark, NY 11040 ,

a"i

‘Moonlight Productions

2650 California Street
Mountain View, CA 94040\\~

Movies U.S.A., Inc.
Operations'Center

46 West 61lst Street
New York, NY 10023

National Geographic Films
Distributed by:
Mo?ern Talking Picture Servlices

NOAA

Motion Picture Service
Department of -Commgrce
12231 Wilk’. s Avenue
Rockville, MD 20852

Pyramid Film Productions
P.0. Box 1048
317 Georgina Avenue

Santa Monica, CA Y0406 *

- Q=ED Productions -

'PQOQ BOX 1608
Burbank, CA 91507
ks

Regional Film Center
600 Grand Avenue
Riagefield, NJ 07657

"Telefilm Ltd.. .

P.0O. Box 709
Homosasca Springs, FL 22647

Time~Life Films

100 Eisenhower Drive
Faramus, NJ 07652

U.S. Army Corps of Engineers
District Baltimore

P.0. Box 1715

Baltiaore, MD 21203

153
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U.S. Army Corps of Engineers District :

Los Angeies
Attn: Graphic Arts (Rm. 6213)

‘P.0.. Box 2711

Los Angeles,,CA 90053

Waterways Experipental Station
P.0. Box 631
Vicksburg, MS 39180

U.S. Army Corps;;f Engineers
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The filmstrips listed were selected because of their réleyance to the water
activfties included in .this publication. The sources are listed as they
appeared in the catalogs uced; scme of the filmstrip$ may be available from
other sources. Cassettes are included where the notation "sound" is used.

The }&uarium. McGraw-Hill. 42 frames. Color. Gr. level 1-6.
¥

The Beach, Prentice-Hall. Sound. Color. Gr, Level 5-12.
Different Kinds of Animals: Some Water Animals. Eacyclopedia Britannica.
38 frames. Color. Gr. .level 1-3.

Eco.naysy Pollution. Prentice-Hall.” Snund. Color. Grlevel.5-12..
Series of two: . h
Pollution of the Atmosphere .
Pollution of the Waters - . N

Oceans and Coasts. McGraw-Hill. 40 fiames. Color. Gr. level 4-8.

Seacoast Ecology. McGraw-Hill. 48 frames. Gr. level 7-12.

Shores: The Edges of Things. Prentice-Hall. Sound. Color. Gr. level 4-8,
Series of six: ‘ -
Qur Shores
Patterns of Rocky Shores
: ~ Inhabitants

) Beaches and Their Sand
Marshes and Their Mud
Wind and Sand

R

Water for Tomorrow. KDI Instructional Systems, Inc., Columbus, Ohio 43220.

v

' Water Pollution. 7Prentice-Hall. Sound. Color. Gr. level 6-8. s

The.Wetlands. Prentice-Hall. Sound. Color. Gr. level 5-12.
“ Series of two: . .
' Salt Water i
Fresh Water \

1971 EQ Index. WNational Wildlife Federation.




WATER TESTING EQUIPMENT

’
-

Refererice:

148

s

’ -
A Ourriculum Activities Guide to Water Pollution Equipment and

Environmental Studies, Volume 3.

Cleveland, Ohio, 197s.

For many tests, the.water testing aquipment néed not be e]aborate.

ERIC:

Ed 093 648 .

a

Institute for Enviroumental Education,.

A portion

of this. activity book contains construction information for simple water-

. testing apparatus.

The testing of some parameters

particularly in the chemi-

" .cal and biolwgical realms lie¢beyond the capgbilities of these instruments.
Accordinglv, a iist of water equipment suppliers and manufacturers is provideds
Prices’ "and product information are’ available from ‘these sources. .

Manufacturer

Bridge Mail Divrsion
(617) 923-1020 '

Haéh Chemical Co.
“(515) 232-2533

Koslow Scientific Co.
(201) 861~-2266"

LaMotte Chemical Products
Co. i
(301) 778-3100

Millipore Corp.
(617) 275~9200

Novo Enzyme Corp. -
(914) 698-7001

Oceanography Unlimited
(201) 779-2313

Wildlife Supply Co.
(517) 799-8100

Supplier

American Chemical Society
(202) 737 3337

O,

Beckman Instruments, Inc
(714) 871-4848

Co.
(919) 584-3771

Carolina Biological Supply

~

Address

Watertown, MA 02172

Box 907, Ames, IA 50010

" 7800 River Road

North Bergen, NJ 07047

Chestertown, MD 21620

Bedford, MA 01730

°

| 4030 Mamaroneck Ave.

Mamaroneek, NY 10543

108 Main Street
Lodi, NJ 07664

Saginaw, MI 48602

Address

1155 16th St., N.W.
Washington, DC. 20036

250C Harbor Blvd.
Fullerton, CA 92632

Burlington, NC .27215
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Remarks

Kits, equiphent

Kif%i reagents °

Kits, heavy metals.

v -
Excellent kits aud
literature

Excellent bacteriology
equipment & literature

b

Enzyme experiments,
kits

Kits, equipment

X
Quality field equipment

he Y
Remarks

Lab guide - caralogue
of catalogues

>

High quality lab
equipment

Specimens, AV equipment

L .




"
‘Shgpiier ) Address ' . Remarks :
: 7'Q§§tiéi Scientific_Co. . 2600 S, Kostner Ave. . - Broad line, od
‘ 'QQ%Z) 477-8300 Chicago, IL 60623 service
VoL - R
' Damoi Corp. 115 Fourth Ave. E ESCP, Kits
(617) 449-0800 - Needham Hts., MA 02194
éﬁigquip, Inc. 1220 Adams St. - ' Su.plies from other
(617) 298=0160. ' Boston, MA 02129 ~ manufacturers, kits
Fisher Scientifit Co. . 711 Forbes AVe. Broad line
§412) '592-8300 - Pittsbr=gh, PA 19219
.;Foresfry Suppliers, Inc. Box 8397 © " Broad line
(601) 359~3569 « - Jackson, MS 39204
"Jewel Industries ”  .9005 W. Armitage Ave. Aquarjia-terraria
(312) 622-6622 | N Chicago, IL 60630 -
Macalaster Sciené:;ik Co. - Nashua, NH 03060 Broad line A .
(603) 883-4151 '
- Minnesota Environmenéal 5400 Glenqoo& Ave. ' . “®Excellent activities
. Science Fdn., ‘Inc. " Minneapolis, MN 99422
(612) 54453971 ‘
* NASCO - _ 901 Janesville Ave. Broad line
(414) 563-2446 ‘ Fort Atkinson, WL 53638
. National 'ildlffg Fed. 1412 16th St., N.W. Literature, booklets
(202) 483-1950 - Washington, DC 20036 s
Northe~et Marine ) P.0. Box 1 'Marine'specimens
Specimens Co. Woods Hole, MA 02543
¢ (617) 799-4099 . . :
Sargent-Welch Scientific Co. 7300 North Linder - Broad line
- (3125 677-0600 . Skokie, 1L 60076
Science Kits, Inc. 777 E. Park DR. Kits
(716) 874-6020 ~ Towanda, NY 16150
: Scott Scientific ¥ P.O. Box 2121 | Kits, ‘activities
: (303) 484-4706 ~ Fort Collins, CO 80921 s/
Y i ~
Turtox/Cambusco 8200 S. Hoyne Ave. Broad line :
- (312) 488-4100 Chicago, IL 60620 ;
Wards' Natural Science P.0. Box 1712 i " Specimens, e{éiﬁment
‘Establishment, Inc. Rochester, NY 14603

o (716) 457-8400
. . - /"
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